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1.0 Description of Installation.

Carswell AFB is located on 2,751 acres of land in Tarrant County, Texas, 6
miles west of the center of Fort Worth and lies between the communities of White

Settlement and River Oaks. Carswell AFB lies within a bend of the West Fork of

the Trinity River which flows along the northern and eastern boundaries of the

base. The river is dammed to form Lake Worth, a drinking water supply and

recreation reservoir bordering Carswell AFB to the north. To the west, Carswell

AFB is neighbored by Air Force Plant 4, an Air Force-owned, General Dynamics

Corporation-operated, aircraft production plant that shares the runway and

several facilities with Carswell AFB. To the south Carswell AFB is bordered by

urban areas. Off-base facilities include the Intermediate Landing System (ILS)

Marker Beacon west of Carswell AFB and the Weapons Storage Area (WSA), 4

miles west of Carswell AFB.

Carswell AFB is the home of the Strategic Air Command's (SAC) 7th

Bombardment Wing. As such, the mission of Carswell AFB is to maintain the

capability of strategic warfare and air refueling operations. Assigned weapon
systems include the Boeing B-52 "H" model bomber and the KC-135A tanker.

As host unit, the 7th Bombardment Wing oversees aircraft operations and

maintenance agencies. In addition to maintaining bombers, tankers, and combat

crews capable of strategic warfare, Carswell AFB also houses an extensive air

training effort which includes the air training requirements of three tactical

squadrons. The 7th Combat Support Group and the USAF Regional Hospital

support the combat mission of the Wing. The total work force at Carswell AFB

(as of 1984) was approximately 5,100 military and 1,000 civilian personnel.

2.0 Environmental Setting
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The following discussion of the Carswell AFB environmental setting is

derived primarily from the Installation Restoration Program Phase I Records

Search Report (CH2M Hill, 1984). Information from that report is supplemented

by information from the literature and from the general findings of studies

conducted by the Radian Corporation. The following sections describe the

environmental setting of Carswell AFB. Basic features and history of the site

investigated in this work plan are also discussed below.

2.1 Geophysical Setting

Carswell A.FB is located in northeastern Texas in Tarrant County, six miles

west of downtown Fort Worth (Figure 1). The base is bordered by Lake Worth to

the north, the West Fork of the Trinity River and the community of Westworth to

the east and southeast, the community of White Settlement to the south and

southwest and Air Force (AF) Plant 4 to the west. The location of Carswell AFB

is shown in Figure 2.

The base lies within an area of primarily residential, recreational, and

industrial/commercial land use. The principal industrial use of the area is Air

Force Plant 4, an aircraft production plant that borders Carswell AFB to the west

and shares the runway with the base. Recreational land use includes the

Y.M.C.A's Camp Carter, and various parks on the shores of Lake Worth.

2.1.1 Physiography

The majority of Carswell AFB is located Within the Grand Prairie section of

the Central Lowlands Physiographic Province. This area is characterized by broad

terrace surfaces sloping gently eastward, interrupted by westward-facing
escarpments. The land is typically grass covered and treeless, except for isolated

stands of upland timber. The northwestern part of Carswell AFB is within the
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Western Cross Timbers Physiographic Province that is characterized by rolling

topography and a heavy growth of post and black-jack oaks.

2.1.2 Topography

The topography of the base is fairly flat except for areas near Farmer's

Branch and the Trinity River. Land surface slopes gently northeast toward lake

Worth and east toward the West Fork of the Trinity River. Elevations on base

range from a high of approximately 690 feet above mean sea level (msl) at the

southwest corner of the base to a low of approximately 550 feet msl at the east

side of the base. The elevation of Lake Worth usually approximates the elevation

of the dam spillway, 594 feet msl.

The principal drainage for Carswell AFB is the West Fork of the Trinity

River. Farmers Branch drains the southern portion of the base, but in turn

discharges into the Trinity. A small portion of the north end of the base drains

into Lake Worth.

2.3.2 Geology

Surficial Soils - The U.S.D.A. Soil Conservation Service has identified four

soil associations at Carswell AFB. The soils are described in Table 1, and their

occurrences on base are shown on Figure 3. The surficial soils of the installation

area are primarily nearly level to gently sloping clayey soils of the Sanger-Purves-

Slidell and Aledo-Bolar-Sanger Associations. In addition to the above, the clayey

soil of the Frio-Trinity Association and the loamy soil of the Bastsil-Silawa

Association occur on the floodplain and stream terraces of the West Fork of the

Trinity River.

Lithology - A geologic section showing the rock formations beneath Carswell

3



TABLE 1. SOIL ASSOCIATIONS FOR CARSWELL AFB, TX

.

Association Description

Thickness
(inches)

Permeabilit
(cm/sec)

y

Sanger—Purves—Slidell:
C]ayey soils of nearly

Clay Loam
Clay over

8—80 <4.2 x l2
3 z 10

to

level to gently sloping bedrock

uplands. Silty clay

Aledo—Bolar-Sanger:
Loamy and clayey soils

Clay loam
bedrock

over 8-70 <4.2 x
9 X 10

to

of gently sloping to Clay loam
moderately steep up-
lands.

Prio—Trinity:
Clayey soil on nearly

Silty clay
Clay

loam 25—75 <4.2 Z
3 Z 10

to

Level flood plains.

Baatsil—Silawa:
Loamy soils on nearly

Sandy clay loam 40—80 9 x 10to
3 X 10

level to sloping stream
terraces.

SOURCE: U.S. Department of Agriculture, 1981, Soil Survey of Tarrant County:
Soil. Conservation Service, 218 pp.
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AFB is presented in Figure 5. Descriptions and properties of units pertinent to

this study are summarized in Table 2. From youngest to oldest, the geologic units

of interest to Carswell AFB are as follows: (1) Quaternary Alluvium, (2)

Cretaceous Goodland Limestone, (3) Cretaceous Walnut Formation, (4) Cretaceous

Paluxy Formation, (5) Cretaceous Glen Rose Formation, and (6) Cretaceous Twin

Mountains Formation. The occurrence of these units on base is shown on a

geologic map, Figure 4.

The majority of the base is covered by alluvium deposited by the Trinity

River. The alluvium is composed of gravel, sand, silt, and clay of varying

thicknesses and lateral extents. The Goodland Limestone is exposed on the

southern portion of the base, south of White Settlement road. The Goodiland is a

chalky-white, fossiliferous limestone and marl. A small area exposing the Walnut

and Paluxy Formations occurs in the northwestern corner of the base along the

shores of Lake Worth. The Walnut Formation is a shell-agglomerate limestone

with varying amounts of clay and shale. The Paluxy Formation is primarily a

fine- to coarse-grained sand with minor amounts of clay, sandy clay, pyrite, lignite,

and shale. Neither the Glen Rose Limestone, nor the Twin Mountains Formation

are exposed at Carswell AFB.

Structure - Carswell AFB is located on the relatively stable Texas craton,

west of the faults that lie along the Ouachita Structural Belt. No major faults or

fracture zones have been mapped near the base. The regional dip of the rocks

beneath Carswell AFB is between 35 and 40 feet per mile in an easterly to

southeasterly direction. The stratigraphic and structural relationships of the

uppermost geologic units at Carswell AFB are illustrated in Figure 5A. The

geologic cross section was taken from a southwest to northeast direction across the

southern portion of the base.

2.3 Hydrogeology

4
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2.3.1 Surface Water

Carswell AFB is located within the Trinity River Basin just south of Lake

Worth, a man-made reservoir on that river. Part of the base is drained by

Framers Branch which discharges into the West Fork Trinity River just south of

the cantonment area. Farmers Branch begins within the community of White

Settlement and flows eastward. Just south of Air Force Plant 4, Farmers Branch

flows under the runway within two large culverts.

Most of the base surface drainage is intercepted by a series of storm drains

and culverts, directed to oillwater separators and discharged to the West Fork

Trinity River downstream of Lake Worth. A small portion of the north end of the

base drains into Lake Worth.

2.3.2 Groundwater

On the basis of their water-bearing properties, the geologic units at

Carswell AFB may be divided into the following five hydrogeologic units, listed

from most shallow to deepest: (1) an upper perched-water zone occurring in the

alluvial terrace deposits left by the Trinity River; (2) an aquitard or predominantly

dry limestone of the Goodland and Walnut Formations; (3) an aquifer in the

Paluxy sand; (4) an aquitard of relatively impermeable limestone in the Glen Rose

Formation; and (5) a major aquifer in the sandstone of the Twin Mountains

Formation. Each of these units is expmined in more detail below.

Upper Zone - Groundwater occurs within the coarse sand and gravels

deposited by the Trinity River, but these deposits are usually limited in areal

extent and isolated by surrounding low-permeability clays and silts. Recharge to

the water-bearing deposits is local, from rainfall and infiltration from stream

channels and drainage ditches. Water flow in the alluvium is basically eastward,

5



toward the West Fork of the Trinity River.

In parts of Tarrant County, generally close to the Trinity River, water in

the alluvium is developed for irrigation and residential use. The community of

River Oaks, immediately east of Carswell A.FB, had supply wells that developed

water from the alluvial deposits at a location near the USAF hospital. The wells

were abandoned when Carswell AFB purchased the property for hospital

construction. For the most part, groundwater is not economical to develop from

the alluvium due to the limited distribution of the water and susceptibility to

surface/storm water pollution.

Goodland/Walnut Aguitard - The perched water present in the alluvium is

separated from the aquifers below by the low permeability limestones and shales

of the Goodland Limestone and Walnut Formation. The aquitard is composed of

moist clay and shale layers interbedded with dry limestone beds. Though

primarily dry, drillers in the area report that small amounts of water enter the

borehole while drilling through the Walnut Formation, suggesting that

groundwater may move through the Walnut along bedding planes (Hargis and
Associates, Inc., 1984). The thickness of the GoodlandlWalnut aquitard is

approximately 25 feet or greater beneath most of Carswell A.FB. However, the top

of the aquitard is an erosional surface and weathering may have reduced the

thickness of the limestone in isolated areas. A soil boring at Air Force Plant 4,

across the runway to the west from Carswell AFB, revealed that the Goodland

Limestone had been completely eroded and only 3 feet of the Walnut Formation

remained (Hargis and Associates, Inc., 1984). It is also reported that the upper

zone and Paluxy Formation are in contact at the eastern boundary of AF Plant 4,

where both the Goodland and Walnut Formations have been removed by erosion

(Hargis and Associates, 1985). In areas of similarly extensive erosion, water in

the upper zone could come in contact with water in the Paluxy aquifer.

6



Paluxy Aquifer - The Paluxy aquifer is the most shallow aquifer occurring

beneath Carswell AFB. The aquifer's area extent is shown in Figure 6. In the

base area, water in the Paluxy would naturally occur under confined conditions

beneath the Goodland/Walnut aquitard (except where the aquitard is missing due

to erosion, as discussed above). However, extensive pumping in the Fort Worth

area has lowered the Paluxy potentiometric surface below the top of the formation,

resulting in unconfined conditions beneath the base. The Paluxy Formation is

divided into upper and lower sand members and the aquifer is likewise divided

into upper and lower aquifers. The upper sand is fine-grained and shaley and the

lower sand is coarser; therefore, most wells are completed in the lower section.

Recharge to the Paluxy aquifer occurs where the formation outcrops west of

Carswell AFB. The Paluxy also outcrops north of the base in the bed of Lake

Worth. The lake represents a significant recharge point for the aquifer and

creates a potentiometric high in its vicinity. Regional groundwater flow within the

Paluxy is eastward, in the direction of the regional dip. At Carswell AFB,

groundwater flow is influenced by the Lake Worth potentiometric high and by a

potentiometric low created by the groundwater withdrawals of the community of

White Settlement, resulting in a more southeasterly flow direction.

Transmissivities in the Palu.xy aquifer range from 1,263 to 13,808 gallons

per day per foot (gxl/ft) and average 3,700 gpd/ft. The Paluxy Formation
thickness ranges from 140 to 190 feet and averages 160 feet in Tarrant County.

The actual water-bearing thickness in the Carswell AFB area probably

approximates the formation thickness, but the aquifer is separated into two

distinct water-bearing zones. In the vicinity of Carswell AFB, permeabilities

range from 13 to 140 gpdlft2 (based on an approximate thickness for the aquifer of

100 ft.) Well yields within the Paluxy aquifer range from 10 to 480 gallons per

minute (gpm) and average approximately 100 gpm.
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The Paluxy aquifer is an important source of potable groundwater in the

Fort Worth area. Communities surrounding Carswell AFB, especially White

Settlement, develop municipal water supplies from the Paluxy, as well as from the

deeper Twin Mountains aquifer. As a result of its extensive use as a water

supply, water levels in the Paluxy aquifer have declined significantly over the

years. Water levels in the immediate Carswell AFB vicinity have not decreased as

much as in the Fort Worth area in general because the base does not develop

water from the Paluxy.

Water quality in the Paluxy aquifer is generally good and is satisfactory for

potable use. The range of chemical constituents occurring within Paluxy water is

given in Table 3.

Glen Rose Aquitard - Below the Paluxy Aquifer are the fine-grained

limestone, shale, marl, and sandstone beds of the Glen Rose Formation. The

thickness of the formation varies from 250 to 450 feet. Though the sands in the

Glen Rose Formation yield small supplies to wells in Fort Worth and western

Tarrant County, the relatively impermeable limestone is an aquitard restricting
water movement between the Paluxy aquifer above and the Twin Mountains

aquifer below.

Twin Mountains Aquifer - The Twin Mountains Formation is the oldest

formation used for water supply in the Carswell AFB area. The formation consists

of a vasal conglomerate of chert and quartz, grading upward into coarse-to fine-

grained sand interbedded with shale. The thickness of the formation varies

between 250 and 430 feet.

Recharge to the Twin Mountains aquifer occurs west of Carswell AFB,

where the formation crops out. Water movement is eastward in the downdip

direction. Like water in the Paluxy aquifer, Twin Mountains water occurs under

8



TABLE 3. RANGE OF CONSTITUENTS IN GROUND WATER FROM SELECTED WELLS
IN THE PALUXY FORMATION, TARRANT COUNTY

ConstitUent or Property Concentration

Bicarbonate (aCO3) 177—689

3oron (3) 0.1—0.6

Calcju (Ca) 0—120

Chloride (CL) 5—1.17

Fluoride (F) 0-4.5
Iron (7.) 0-9.9

Magnesiua(X) 0—43

Nitrate (1103) 0—10.0

Silica
(Si02)

1—30

Sodii (Na) 11—740

Sulfate (304) 6—1,080

Dissolved Solids 264—2,176

Total Hardness (caC03) 2—401

Percent Sodii (Z) 7.1—99.5

pH 7.1—9.2

Sodi—Absorptiou Ratio (sal) 0. 2—68.8

Rasiduel Sodi Carbonate CiSC) 0—10.0

Specific Conductance (uii&hos at 25'C) 427—3,193

NOTE: Analyses given are in mi11igra per liter except percent sodi,
specific conductance, pH, BaR, and RSC.

S0RCE: Texas Departenc of Water Resources, 1982.



water..table conditions in the recharge area and becomes confined as it moves

downdip.

The Twin Mountains aquifer is the principal aquifer in Tarrant County.

The formation yields large water supplies for municipal and industrial purposes.

Transmissivities in the Twin Mountains aquifer range from 1,950 to 29,700 gpdlft

and average 8,450 gpcl/ft in Tarrant County. Permeabilities range from 8 to 165

gpd/ft2 and average 68 gpd!ft2 in Tarrant County.

Groundwater withdrawals from the Twin Mountains aquifer, primarily for

municipal water supply, have resulted in declining water levels. Between 1955

and 1976, the potentiometric surface of the aquifer dropped approximately 250

feet. Water quality in the Twin Mountains aquifer is suitable for potable use

throughout the Fort Worth area.

2.3.3 Climatology/Air

Carswell AFB is located near 33 north latitude in north central Texas. The

climate is humid subtropical with hot summers and dry winters. Tropical

maritime air masses control the weather during much of the year; however, the

passage of polar cold fronts and continental air masses create large variations in

winter temperatures. Meteorological data summarizing the period 1946 through
1978 are presented in Table 4 and discussed briefly below.

The average annual temperature for Carswell AFB is 66 degrees F and

monthly mean temperatures vary from 45 degrees F in January to 86 degrees F in

July. The average daily minimum temperature in January is 35 degrees F and

the lowest recorded temperature is 2 degrees F. The average daily maximum

temperature in July and August is 95 degrees F and the highest temperature

recorded at the base was 111 degrees in the month of June. On the average,
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freezing temperatures occur at Carswell AFB on 33 days per year.

Mean annual precipitation recorded at Carswell AFB is 32 inches. The

wettest month is May with a secondary maximum in September. The period from

November to March is generally dry with a secondary mimmum in August.

Snowfall accounts for a small percentage of the total precipitation between

November and March. On the average, measurable snowfall occurs on 2 days per

year. Lake evaporation at Carswell AFB is estimated to be approximately 57

inches per year. Evapotranspiration over land areas may be greater or less than

lake evaporation depending on vegetative cover type and moisture availability.

Average net precipitation is expected to be equal to the difference between average

total precipitation and average lake evaporation or approximately minus 25 inches

per year.

Thunderstorm activity occurs at Carswell AFB an average of 45 days per

year. The greatest number of these storms occurs between April and June. Hail

may fall on two to three days per year, and the maximum precipitation recorded

in a 24-hour period is 5.9 inches.

Mean cloud cover averages 50 percent at Carswell AFB with clear weather

occurring frequently during all months. Some fog is present on an average of 83

days per year. Wind speed averages 7 knots; however, a maximum of 80 knots

has been recorded. Wind direction is predominantly from the south during all

months.

2.4 Human Environment

2.4.1 Population

The total work force at Carswell AFB is approximately 6,100, which
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includes about 1,000 civilian personnel.

2.4.2 Demographics

The city of Fort Worth had a population of 414,562 based on a 1984

estimate. This estimate also included a population density of 1,617 people per

square mile. The smaller suburbs of Fort Worth adjacent to Carswell AFB had

1980 population data as follows:

White Settlement - 13,508

Westworth - 3,651

River Oaks - 6,890

2.4.3 Land Use

The base is surrounded by residential, commercial, recreational, and

industrial land. Residential land use is to the southwest, southeast and east of

the base. Commercial property is south and recreational (Lake Worth) is north of

the base. Air Force Plant 4 is the industrial facility directly west of Carswell

AFB.

2.4.4 Map Preparation

To support the reporting effort, maps will be prepared utilizing an inhouse

PC-based system Intergraph. This system will permit relatively fast development

of report maps and map changes. The system permits the integrating and

development of geologic cross sections and plane maps. Additionally, the system

permits various scales to provide the optimum map size for the report. The

results will be maps, figures and legends that are clear for ease of interpretation

and of publishable quality.
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In general, the following types of maps and figures will be developed:

o General Carswell AFB installation features and boundaries

(e.g., major installation support and operational facilities).

o Site locations and plan views.

o Monitoring welllboring/sampling locations/cross sections.

o Surface drainages and water bodies.

Some of the specific types of maps and figures that will be developed include

hydrogeological cross-sections, water table elevation contour maps, water well

inventory locations and related data.

3.0 Site Specific BackEround:

Landfill No. 6 was operated from about 1975 until 1978. The site is

approximately 1 acre in size and is located between the golf course and the

flightline perimeter road (figure 7).

Landfill No. 6 was originally a gravel pit used for base construction

activities. After the gravel had been removed, the site was used for the burial of

construction rubble, trees, and miscellaneous trash. Several drums of hydraulic

fluid were reportedly buried in a centrally located pit used for the collection of

groundwater. Due to the proximity of Site No. 6 to the flightline shops, it is

possible that small quantities of other hazardous materials buried there.

The estimated location and depth of buried drums is not known at the

present time. A magnetometer survey is necessary to determine their location.

12
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The adjacent structures near the site are Bldgs 1050 and 1027. Bldg 1050 is

located NW of the site and utilized as a maintenance hangar. Bldg 1027 is located

NW of the site and is used as a corrosion control facility.

4.0 SW1ITJ No. 62 Specific Discussion

The existing site is currently being used to park recreational vehicles, and is

completely fenced to limit free access. It is likely that any future activities at the

site will not affect the subsurface environment. However, the suspected buried

drunis of hydraulic fluid and possible leakage must be addressed.

In order to determine the current conditions at the site and assess the likely

environmental impact of suspected past releases, it will be necessary to perform a

site exploration. The following activities are recommended:

o Conduct a magnetometer survey of the complete area to identify the

possibility of buried waste drums. This survey will not only show

extent but also aid in proper placement of monitoring wells.

o Upon locating strong magnetic attractions which suggest the locations
of the possible buried drums from the magnetometer survey, an

interim remediation of the suspected drums will be conducted. The

interim remediation will be conducted in accordance Appendix D,

Interim Remediation.

o Locate five exploratory borings to determine the potentiometric values

and groundwater direction (figure 8). The borings will also provide

subsurface soil information. The exploratory bore holes may qualify

for the placement of monitoring wells. Install three upper zone

groundwater monitoring wells near the site and one background well

13
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in order to assess the degree of groundwater contamination. The four

wells will be installed with long screens extending above the water

table to intercept floating hydrocarbon product (if any).

o Conduct two rounds of groundwater sampling and analyze for general

water quality parameters, petroleum hydrocarbons, metals and

purgeable organic compounds.

GROUNDWATER TESTING PARAMETERS

Volatile Organics EPA Method 8240

Metals
Arsenic EPA Method 7060
Barium EPA Method 6010
Cadniium EPA Method 6010
Chromium EPA Method 6010
Lead EPA Method 6010
Mercury EPA Method 7471
Nickel EPA Method 6010
Selenium EPA Method 7740
Silver EPA Method 6010
Zinc EPA Method 6010

Total Petroleum Hydrocarbons EPA Method 418.1

5.0 Hydrogeololic Assessment

The purpose of the hydrogeologic assessment is to develop a complete

understanding of the groundwater system on-and off-base by integrating the

available data from earlier investigations and by conducting additional field

studies to fill data gaps or provide additional detail where necessary. Specific

14



purposes of this evaluation include: developing a better understanding of on-and

off-base ground water flow; relationships between saturated zones; extent and

migration of contamination plumes; seasonal changes in water levels and flow.

Results of this study will form the framework of the evaluation of groundwater

impacts, qualitative risk assessment, and remedial action alternatives. The

information developed in the detailed site characterization of individual

contamination areas will form an integral part of the data used in this task.

The hydrogeologic assessment will draw on the results of all previous

groundwater investigations conducted at Carswell AFB. In addition to those

sources, previous studies will now be updated with any regional and area studies

by federal, state, and local agencies and other published and unpublished
information will be used.

5.1 Geophysical Surveys

Magnetometer surveys will be performed at SW1vllJ 62. Readings of the

total magnetic field and magnetic gradient will be taken at appropriate locations

using an EDA PPM 500 proton magnetometer (or equivalent).

5.2 Subsurface Soil Surveys

Up to 5 boreholes will be drilled for this investigation. The boreholes at the

site are to provide geologic and chemical data of the subsurface to detect and

define lateral or vertical extent of contamination at a site. As many as three

qualified boreholes will be converted to monitoring wells.

Soil samples from boreholes will be obtained using ASTM Method D-1586.

The samples will be collected at 2.5-foot intervals for the first 10 feet and at 5 foot

intervals to the total depth drilled. The total depth of each borehole is expected to

15



range between 20 and 40 feet when bedrock is reached. Samples description shall

be as per ASTM 2487-85 and evaluated by a geotechmcal engineer or geologist.

Details of the quality control, handling and screening procedures are provided in
the Quality Assurance Project Plan found in Appendix B.

Air monitoring during all well drilling and soil boring work will be

accomplished with an organic vapor analyzer utilizing a photoionization detector
(PID) or flame ionization detector (FID) to identify the presence of potentially

hazardous and/or toxic vapors or gases. The air monitoring results will be noted

in the boring logs. If soil encountered during borehole drilling is suspected to be

hazardous because of abnormal discoloration, odor or air monitoring levels, the

drill soil cuttings will be containerized in new, unused drums. A different drum

will be used for each boring where soil encountered is suspected to be hazardous.

The field log will reflect the boring logs depth(s) from which the suspected

contaminated soil cuttings were collected. Composite drill cutting samples will be

obtained for chemical analysis in accordance with the EPA publication SW-846,

per Table I of Appendix B.

The discrete soil and formation samples will be screened using either the

organic vapor analyzer described above and/or Draeger tubes in order to detect the

presence of volatile organic contaminants. Selected samples will be placed into a

clean glass jar for detailed conthminant screening. The volatile organic levels will

be recorded on the field log. These field analyzes, although calibrated, will be

useful only as indicators of the presence of significant contaminant levels.

Because the instruments are sensitive to moisture and fluctuating environmental

conditions at the site, small concentrations above background listed on the field

logs would be considered insignificant. The organic vapor concentrations which

may be detected in disturbed soil samples represent an indication of the presence

of gross contamination only, and in no way are intended to represent the actual

levels of contaminants present in the formations. Spacing, depth, and location of
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the borings will be as shown on the plans.

5.3 Monitoring Wells

The objective of the investigation at Carswell AFB is to define the presence,

magnitude, direction, rate and extent of movement of any identified contaminants.

To accomplish this task, four monitoring wells and one background will be

installed.

Drffling Methods:

The field team will use a hollow-stem auger rig to drill the upper zone

monitoring wells. This method performs well in unconsolidated sediments, allows

the rig to operate without the use of drilling fluids, and permits ease of collection

for formation samples. The hollow-stem auger can be used as a temporary casing

to prevent the borehole from caving during drilling and completion of test wells.

For the depths and geology involved, this drilling method will provide fast,

efficient performance at a relatively low operating cost.

Each new monitoring well will be developed as soon as practical after

completion. The monitoring wells will be developed by a submersible pump,

and/or bailer. Monitoring well development will continue until the discharge

water is clear and free of sediment to the fullest extent possible. All water during

development will be collected and disposed of through an existing oil/water

separator connected to a base sanitary sewer. The development water production

(rates), pH, specific conductances and water temperature will be measured. These

data will be included in the final report.

Construction of Wells:

17



Following the completion of drilling operations, each well will be screened

above and below the water table surface with a minimum of 10 feet and maximum

of 35 feet of screen. The screen will consist of 4-inch diameter PVC casing with up

to 0.020-inch slots. The material lengths selected will be based upon site specific

ground water conditions encountered. The screen will be capped at the bottom.

All connections will be flush jointed and threaded.

The screened section will be joined to a 4-inch diameter, Schedule 40 Pvc,

flush threaded casing. The casing will extend from the top of the screen to at

least ground surface. To ensure the chemical integrity of the test wells, no glues,

solvents, or thread compound will be employed during screen and casing

installations. Prior to installation, the casing and screen sections will be

thoroughly washed using a high-temperature, high-pressure sprayer, with Base
potable water.

Monitoring Well Development:

After the casing and screen have been installed for each well, a sand or

gravel pack will be emplaced between the screen and the boring wall. The pack

will consist of washed and bagged rounded sand or gravel with a grain size

distribution compatible with the screen and the formation. The pack will be

emplaced from the bottom of the borehole to 2 feet above the top of the screen.

The auger flights will be used as the tremie pipe.

Granulated or pelletized bentonite will be placed (in the well and measure it

with a weighted tape) above the sand/gravel pack to a minimum thickness of 2

feet to provide an adequate seal. The bentonite seal will be wetted in the hole

using 1-2 gallons of Base potable water to ensure that the seal is developed before

cementing operations begin.

18



Neat cement (Type I Portland cement) grout will be emplaced from above

the top of the bentonite seal to land suriace. No more than an eight percent gel

mixture may be used. For water table conditions, grout will be emplaced through

the augers and then the auger string withdrawn. If artesian conditions exist, a

small diameter tremie pipe will be used to emplace the grout.

5.3.1 Surface Completions of Monitorinj Wells

Two methods for the well surface completions will be employed at Carswell

AFB depending on input from base officials. If well stick-up is of concern in an

area, the well will be completed flush with the land surface. In the case of flush

completion, the PVC casing will be cut 2 to 3 inches below land surface, and a

watertight protective manhole with a locking cap will be installed. A locking

system will be provided to discourage any tampering.

When above-ground surface completion is used, the PVC well casing will be

extended about 2 or 3 feet above land surface. An end plug or casing cap will be

provided for each well. The extended PVC casing will be shielded with at least a

4-inch diameter steel guard pipe. The guard pipe will be placed over the PVC

casing and cap and will be seated in a 24-inch by 24-inch by 4-inch concrete

surface pad. The protective casing will be installed with a lockable cap or lid to

discourage vandalism.

In the case of an above-ground completion, three 3-inch diameter steel

guard posts, will be installed radially from each welihead. The guard posts will be

placed approximately 2 to 3 feet into the ground and extend 5 feet above the

ground surface. At some sites, the guard posts may be removable to facilitate

access for sampling activities. In these cases, a locking mechanism will be

provided to prevent unauthorized removal.
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5.3.2 Surveying of Monitoring Wells and Boreholes

All monitoring wells and boreholes will be surveyed for elevations and

locations. A registered professional land surveyor will be retained to survey the

vertical elevations of the wells and the tops of the boreholes. This survey will

have an accuracy for vertical elevations of foot for all monitoring wells and

foot for boreholes. Horizontal locations will be accurate to foot. All

surveying will use an established U.S.C & G.S. or U.S.G.S. benchmark as point of

origin. All surveyed points and benchmarks used will be recorded on site maps.

5.3.3 Aquifer Tests

Slug tests will be conducted on three selected monitoring wells after the

completion of groundwater sampling. The slug test provides an indication of

aquifer characteristics such as hydraulic conductivity. Also, this test is ideally

suited for low-producing formations that cannot be pumped. Monitoring wells will

be selected with the hydrogeologic characteristics that will optimize slug testing.

The resulting data will be used in conjunction with the groundwater geologic data.

The slug test equipment will be decontaminated to prevent any well

contamination.

5.4 Groundwater Samples

5.4.1 Groundwater Level Measurements

Following completion and development of the monitoring wells, but prior to

sampling activities at each site, a round of water level measurements will be

conducted on the monitoring wells. Water levels will be measured to the nearest

0.01 foot from the top of the marked casing using an electric line water level

indicator. When the electrode of the water level meter comes in contact with the

20



water, a meter reacts or a tone sounds. Additionally, the surface of the water will

be examined for the presence of hydrocarbons. If hydrocarbons are present, the

thickness of the layer will be measured and recorded.

5.4.2 On-Site Field Analyses

Well Purging. - Each monitoring well will be purged immediately prior to sample
collection to ensure that fresh formation water is collected. Purging will occur at

least three days after completion of monitoring well development. When possible,

sampling will begin at upgradient monitoring wells and/or low contamination

areas then move to downgradient and/or higher contamination areas.

Purging operations will be conducted using a submersible pump or a bailer.

Purging operations will be considered complete when three wetted well casing

volumes have been removed or when the pH (±0.1 unit), temperature (±0.5

degrees C), specific conductance (±10 micromhos), color and odor of the discharge

are stabilized. After purging the wells, groundwater samples will be collected

from the discharge line of the submersible pump or with a Teflon bailer or 2-inch

stainless steel Kemerer sampler. This latter sampler can provide non-aerated

groundwater samples at discrete depths which aids in ensuring the integrity of

any volatiles in the groundwater.

The methods for obtaining the water data are as follows. All downhole

equipment used during the purging of the monitoring wells will be carefully

washed to prevent cross-contamination. Details of the decontamination process

are provided in the Quality Assurance Project Plan (QAPP) in Appendix C. As an

additional step to prevent cross-contamination of the wells, purging/sampling

operations will progress from areas suspected to contain little or no contamination

to areas assumed to have higher contamination levels. The purged groundwater

will be disposed through an oil/water separator connected to a sanitary sewer.
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5.4.3 Temperature.

Measurements of the sample temperature will be taken using a mercury

thermometer. The field measurement represents the temperature of the

groundwater at a particular location and time.

- The pH of each sample will be measured by a Myron L pDS (Model

EPII/pH) meter or equivalent. The pH of the sample will be measured as quickly

as possible after collection.

Specific Conductivity - The specific conductivity of each sample will be

measured with a Myron L pDS meter (Model EP1I/pH) or equivalent. Elevated

specific conductivities indicate the presence of conductive ions in the groundwater.

Sampling for Laboratory Analysis - Water samples collected from the wells

will be placed in laboratory prepared containers, preserved as appropriate,
chilled to 4 degrees C and shipped to the Southwestern Division Laboratory. The

groundwater samples and type of analysis will be summprized per Table I of

Appendix B. Also, the table will show data for surface water sampling. Chain of

custody documents will accompany all samples. Analytical methods, preservations
and holding times are provided in detail in the QAPP (included in Appendix C).

5.4.6 Split Sample Procedures

When split samples are required, the sample will be divided such that all

the containers have a representative portion. In the case of solid samples (soil

and formation), samples will be split longitudinally when possible and any loose

material will be divided as equally as possible among the containers. Samples for

volatile contaminants will be placed directly into the sample container with
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minimal disturbance. Water samples will be split by pouring an equal volume of

liquid among the containers for each collection. The containers will then be

labeled on-site and the samples recorded in a log book.

5.4.7 Drum Sampling

During the borehole and monitoring well drilling activities, cuttings that are

suspected of being hazardous because of abnormal discoloration, odor or air

monitoring levels will be containerized as discussed previously in Subsection 5.2,

Subsurface Soil Surveys. To determine the final disposition of the cuttings in the

drums, a composite sample will be obtained from each drum identified using a

stainless steel scoop. Up to two composite samples will be collected for chemical

analysis. Each composite sample of the drill cuttings will be analyzed for TCLP

concentrations of metals, pesticides, herbicides, volatiles and semivolatiles to

determine if the soil cuttings must be disposed of as a hazardous waste.

5.4.8 Evaluation-Related Tasks

The objectives of the data evaluation process are to siimmrize the existing

information on the hazardous waste sources, pathways, receptors, and to evaluate

potential impacts on the base and public health, and the environment. Site

specific analytical data resulting from the field investigation at the Base as well as

regional information are considered in the evaluation process.

5.4.9 Data Management

The field investigation will generate large amounts of data on the

hydrogeology and chemistry about the study sites. A computerized data system

will be used to convert the raw field data and analytical data into a usable form

for reporting. Therefore, the computerized data system will be designed to
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support the following activities.

o Archive, analyze and manipulate physical, chemical, biological and
geological data collected.

o Analyze data with respect to trends or violations of environmental

protection guidelines.

o Produce subsets of data to form summary reports and data files

which can be analyzed by environmental models and statistical

algorithms.

o Interpret relationships between contaminant migration and

biogeochemical relationships existing at a particular site.

5.4.10 Schedule for Collecting Samples

Wells shall be monitored during 3 months. Sampling event spaced at 2

month intervals and analyzed in accordance with USEPA SW-846.

5.5.0 Preliminary Soils and Groundwater Report

The report shall contain a site map (scale: 1" = 50 ft) and it will depict

SWMU No. 62, existing and proposed borings, monitoring wells and geologic cross

sections. Plans and schedule for submitting the hydrologic information and well

construction.

5.5.1 Preparation of Final Report

Carswell Air Force Base will prepare RFI final report. The report will be
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submitted in four copies. The following items will be included:

a. Contours of the groundwater surface based on measurements in

piezometers, monitoring wells and apparent direction of ground water flow.

b. The geologic cross-section depicting the near-surface stratigraphy.

c. Logs of all soil borings, monitoring wells, results of analyses for soil and

ground water.

d. Contours of groundwater contamination and definition of plume.

6.0 Certification for Wastes and Submittals

The assessment of the site will be based on the value of the data collected.

The physical, chemical data and field observations will be the foundation for

making the interpretation about the site. The option of no wastes per Appendix

IX will be exercised if analyses indicate so.

7.0 Time Schedule

Carswell AFB requests authorization to proceed with the remedial

investigation upon approval of this work plan. A detailed schedule of work will be

prepared prior to commencement of field activities.
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APPENDIX A
SITE SPECIFIC SAFETY AND HEALTH PLAN

1. Site Specific Safety and Health Plan.

a. Introduction: The purpose of this Safety and Health Plan is to comply

with the minimum requirements to be followed in the work plan activities at SWMIJ

62, Landfill No. 6 at Carswell AFB. The objective of this plan is to provide

information for determination of the presence or absence of chemical

contamination which may have been contained within the material excavated and

sampling of site No. 6. The responsibilities for this plan were given to the

Corps of Engineers, Fort Worth District (CESWF).

Commander, USAED, Fort Worth

ATTN: CESWF-ED-G

P.O. Box 17300

Fort Worth, TX 76102-0300

Project Manager:

Telephone:

(1) Adherence to the Safety Plan. - Persons involved must be familiar

with the instructions and information contained in the Safety Plan. Persons

directly involved with the activities must acknowledge by signature that they

have read and understand this plan prior to the initiation of on-site activities.

The information contained in this Safety Plan will be adhered to at all times.

Field modifications will be documented and presented to field personnel during

daily safety briefings by the Site Safety Officer (SSO).

(2) Availability of the SP. - This Safety Plan (SP) shall be

maintained by the SSO and available on-site for reference and review. This SP

will be reviewed by field personnel prior to the start of field operations.
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(3) Visitors. - Non-Corps of Engineers personnel will be asked to

read this SF? and sign a medical waiver. Site access will be controlled by the

SSO. The SSO will inform authorized visitors of potential hazards, and will

provide them with site specific safety procedures and equipment before they will

be allowed to observe or participate in activities in contamination reduction or

exclusion zones.

Visitors will only be allowed to observe operations when necessary.

Visitors will be accompanied by the SSO or a person designated by the SSO. No

visitors will be allowed in areas of Level D Modified or higher protection unless

they have been fully equipped and can provide written documentation of training

in that level of protection.

b. Anticipated On-Site Activities. - The anticipated on-site activities

for this investigation consist of drilling shallow auger borings, monitoring

wells, and collecting subsurface soil samples.

2. Responsibilities and Authorities.

a. Organization/Administration. This section lists persons involved in

project activities and describes their responsibilities. The list of personnel

includes, but is not limited to, the Corps of Engineers, Fort Worth District

Safety Officer (SO), the Project Manager (PM), the SSO, drilling personnel, and

sampling technicians.

Health and safety responsibilities lie in a chain of command headed by the

Fort Worth District Safety Officer (CESWF-SO), and managed in the field by the

SSO.

b. Authorized Personnel. Personnel authorized on-site includes employees

and representatives from the Fort Worth District, Corps of Engineers,

representatives of Carswell AFB, State health agency representatives, Texas Water
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Commission employees, and visitors. These people must meet requirements of this

SPP prior to being allowed access to the site. The perimeter of the

contamination reduction zone will be posted with signs restricting entry to

authorized personnel only. Carswell AFB is not a secured government facility

which is inaccessible to the general public without prior approval. Casual

onlookers around the work areas are not expected, but may occasionally be

present.

c. Fort Worth District Safety Officer (CESWF-SO). - The CESWF-SO

shall direct the implementation of the health and safety program. The

responsibilities of the CESWF-SO include the following:

o Provide Hazard Assessment/Analysis for generation of the SSP.

o Act as primary contact for health and safety matters for the PM and

field personnel.

o Perform periodic field inspections of health and safety related

operations to check conformance with this plan.

o Investigate reports of incidents or accidents and officially report

findings -

o Perform in site-specific training, if necessary (i.e., additional

training to meet minimum OSHA requirements).

o Provide industrial hygiene/chemical safety guidance to SSO.

o Develop new safety protocols and procedures necessary for new field

operations.

o Resolve major outstanding health and safety issues which arise

during field operations.

o Provide internal review and approval of health and safety plans.

o Audit key aspects of health and safety program.
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d. Project Manager. The Project Manager for this investigation will be

assigned by the U.S. Army Corps of Engineers, Fort Worth District (CESWF-ED-GH).

The responsibilities of the PM shall include the following:

o Determination of matters relating to schedule, cost, and personnel

assignments that are not safety related.

o Temporary suspension of field activities, if health and safety of

personnel are endangered, pending evaluation by the CESWF-SO.

o Temporary suspension of an individual from field activities for

infractions of this plan, contingent on a recommendation by the SSO

and evaluation by the CESWF-SO.

o Periodic site visits to observe field operations.

e. Site Safety Officer (SSO). The SSO has the responsibility to check

that individuals involved in the handling of potentially contaminated materials

comply with the requirements outlined in this plan. The SSO has the authority

to issue a "quit-stop work action" if unsafe conditions warrant. Specific health

and safety responsibilities of the SSO include the following:

o On-site presence during activities to enforce compliance with this

plan. In the event conditions warrant, a "quit-stop order" will be

issued by the SSO pending investigation by the CESWF-SO and the PM

prior to resumption of activities.

o Daily on-site safety briefings for site personnel.

o Locate and identify emergency communication systems that are

available nearest the work area.

o Manage health and safety equipment used at the site.

o Establish work/rest regimen.

o Conduct emergency response provisions in conjunction with local
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authorities (hospital, fire, security).

o Monitor health and safety conditions during site work.

o Fill out Accident/Injury Report when necessary.

o Maintain a project logbook to record daily operations, air

monitoring results, weather conditions, employees on-site, safety

problems, and similar information.

o Oversee the setup, inspection, and execution of decontamination.

o In an emergency, provide the fire department and hospital with

information regarding the operations.

o Report and correct site specific health and safety violations.

o Act as liaison with the CESWF-SO and the PM regarding field

operations.

o Responsible for conducting the work in accordance with the

requirements of the Sampling and Analysis Plan.

o Provide appropriate protective equipment for use by personnel, in

accordance with this plan.

o Supervise and monitor the performance of personnel to check that

proper work practices are in accordance with this plan.

f. Field Personnel. Field personnel will consist of senior crew members,

sample handlers, drilling personnel, etc. They will carry out drilling/sampling

operations and direct crew work efforts in accordance with this SPP. Table B-i

indicates the anticipated labor pool for this project.
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NAME

Rene' Moradel

Pat Giles

Raymond Hagen

Randy Niebuhr

*Jack Stokes

**Robert McVey

Ted Brewer

Tom Suits

Greg Williams

Jerry Degrate

Clara Kirby

*(1) Senior Crew Member.

o Designated by SSO and

o The senior crew member

should the SSO become

o Documented completion

1910.120.

**(2) Crew.

o Workmen experienced in specific operations and capable of

sound workmanship.

o Documented completion of training to satisfy 29 CFR Part

1910.120.

3.0 FIELD ACTIVITIES/HAZARD ANALYSIS
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TABLE B-i

ANTICIPATED CESWF LABOR POOL

TITLE

Chief, Safety Office

Safety Occupational Specialist

Geologist (PM)

Geologist

Geologist

Geologist

Drill Rig Oper

Drill Rig Oper

Drill Rig Oper

Drill Rig Oper

Civil Engr Tech

PM.

shall make limited emergency decisions

incapacitated.

of training to satisfy 29 CFR Part



The field activities to be conducted during this program will involve

potential health and safety risks to field team members. An analysis of these

potential hazards are discussed individually in the following subsections.

The general types of hazards associated with this program are described

below.

Mechanical Hazards: Cuts, contusions (bruises), being struck by

or striking objects, or being caught between

objects.

Electrical Hazards: Possible excavation of buried cables and contact

with overhead power lines during drilling.

Electrical storms.

Chemical Hazards: Field exposure to chemicals listed in Section 3.1

of this plan.

Fire Hazards: Possible excavation of buried gas lines. Grass

fires. Equipment fires.

Thermal Hazards: Exposure to outside temperature extremes,

especially heat stress when wearing protective

clothing.

Acoustical Hazards: Exposure to excessive noise during drilling

operations involving hollow-stem augering and air

rotary drilling.

o Be aware and alert for signs and symptoms of exposure to site

contaminants and adverse weather conditions (i.e., temperature

extremes and wind chill).

Unexploded Ordnance: Unexploded ordnance is a very real concern during

activities at any military installation. Site
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activities should be coordinated with the

Explosive Ordnance Disposal detachment before

beginning site work.

3.1 Hazard Analysis: Hollow-Stem Auger Drilling

Hollow-stem auger drilling activities will potentially expose field

personnel to the hazards listed below:

Chemical Hazards:

Exposure to chemical contamination present in groundwater and soils.

Suspected chemical contamination presently includes:

- aromatic hydrocarbon compounds,

- chlorinated hydrocarbon compounds,

- petroleum products,

- metals, and

- pesticides.

Drilling personnel will also be exposed to exhaust fumes from the equipment

operation.

Physical Hazards:

o Exposure to physical hazards associated with hollow-stem augering

include the following:

- snapping cables,

- brush, equipment, or gas-main fires,

- being hit by equipment,

- becoming entwined in rotating tools,

- falling objects,

- drilling into buried utilities or waste ordnance,

- exposure to excessive noise, and
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- exposure to extreme outside temperatures.

3.2 Hazard Analysis: Air/Mud Rotary Drilling

During the installation of monitor wells using the air/mud rotary

technique, the field team will generally be exposed to the same chemical and

physical hazards as listed for the hollow-stem auger work.

3.3 Hazard Analysis: Development and Sampling of Monitor Wells

During development and sampling of the monitor wells there is a potential

for exposure to contaminated groundwater. The various types of chemical

contaminants listed in Section 3.1 (Chemical Hazards) should be considered

present during well development and sampling. Use of electrical pumping

equipment during development and sampling of the wells also presents some

electrical shock hazards.

3.4 Hazard Analysis: Aquifer Testing

The greatest potential hazard associated with aquifer testing is possible

exposure to contaminated groundwater. However, due to the nature of the test,

this potential is limited. As described in Section 3.3 electrical shocks

associated with the use of electrical pumps and automatic gaging equipment are

also possible.

3.5 Hazard Analysis: Magnetometer Survey

Potential hazards associated with this activity are limited to physical

hazards such as slips, trips, and falls. The magnetometer survey itself poses

no hazards to field personnel.

3.6 Hazard Analysis: Soil Vapor Analysis

During soil vapor analysis, the field team could be exposed to hazardous

vapors emanating from contaminated soil. The most probable types of airborne

contaminants are volatile organic compounds (see Section 3.1). Physical hazards,
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similar to those listed in Section 3.1 are also possible.

3.7 Hazard Analysis: Soil Boring and Sampling

This activity will be accomplished using the hollow-stem auger drilling

technique and split spoon or Shelby tube core samplers. The potential hazards

are the same as those listed in Section 3.1.

3.8 Hazard Analysis: Sample Preparation and Shipment

After the samples have been collected in sampling jars, the samples must

be preserved, as appropriate, and properly packaged to protect shipping personnel

from potential exposure to contaminants. There is no great hazard in performing

the packaging operation, yet if this operation is not done properly, unsuspecting

individuals may be exposed if the containers leak or break. Preservation of

water samples may involve the use of acids or bases to adjust sample pH. Proper

precautions must be taken to avoid contact with these reagents.

3.9 Other Hazards: Heat Stress. Hypothermia, and Frostbite

During field work conducted in warm conditions, the Supervising Geologist

must be alert for the signs and symptoms of heat stress. A hazard exists when

individuals are required to work in warm temperatures while wearing impervious

protective clothing. When the ambient air temperature at the site exceeds about

65 degrees Fahrenheit, heat stress may become a problem. When field activities

are conducted during cold weather conditions (below freezing ambient air

temperature or high wind chill factor) the Supervising Geologist must be alert

for signs of hypothermia or frostbite.

3.10 Safe Work Practices and Personnel Protection

The following subsections describe procedures for safely performing the

different tasks required at the sites included in this program. Based on the

results of the hazards analysis of field activities summarized in the preceding
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section, activities at all sites can be safely conducted using either modified

EPA level C or D personal protection. As defined for this project, EPA level C

protection includes:

- Tyvek coveralls,

- Hard hat,

- Safety glasses or splash goggles,

- Air purifying full- or half-face respirator (worn),

- Rubber boots, and

- Gloves.

EPA Level D protection includes:

- Long sleeve shirt and trousers,

- Hard hat,

- Safety glasses or splash goggles,

- Air purifying, full- or half face respirator (carried).

- Rubber boots, and

- Gloves.

In addition, hearing protection is required during drilling operations and

in any areas where aircraft engines pose a potential noise hazard.

Site 62 requires EPA Level D protection. This protection includes.

Depending on actual site conditions encountered at the time of field activities,

the SSO may increase or decrease the required level of protection. Some general

guidelines that will be used are as follows:

o Disposable Tyvek coveralls should be worn by drilling personnel who

handle potentially contaminated auger flights and other parts of the

downhole drilling equipment. Tyvek coveralls should only be worn when

there is a high probability of skin contact with contaminants. They should

11



not be worn in the absence of splash or dust hazards. They contribute

little in the way of skin protection against volatile organic chemicals and

greatly increase the danger of heat injury. Heat stress monitoring will

be increased when workers are wearing Tyvek clothing.

o Chemical splash goggles or safety glasses with side shields should be

worn at all times during field activities.

o Pvc disposable gloves worn over butyl rubber or nitrile gloves will

provide an extra measure of hand protection when handling contaminated

soils and water samples.

o Respiratory protection will be worn during drilling and sampling

activities that may expose the field team to hazardous airborne materials.

In cases where monitoring confirms that contamination is not present, the

SSO may discontinue the use of respiratory protection. Air monitoring

activities will increase when respirators are not being used (see Section

6, Exposure Monitoring Plan).

o Hearing protection will be worn during operation of heavy equipment.

Personal protective equipment, for the prevention of personnel exposure to

chemical hazards via inhalation and skin contact, and to reduce potential

physical hazards, are described in the following subsections. An equipment

supplies list, including personal protective equipment and vendors will be

provided piror to start work.

4.0 Dermal Protection

Drilling operations may expose field team members to certain derinal

hazards, should contaminated soil or groundwater come in contact with their skin

or eyes. To reduce the risk of physical contact with hazardous materials:

o Disposable Tyvek coveralls will be worn by the field team when handling
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wet drill cuttings or physically handling any of the drilling equipment

(auger flights, etc.) that potentially have contacted the contaminated

materials.

o Eye protection (safety glasses with side shields meeting ANCI std.

281.1) will be worn by all field team members during all drilling and

sampling activities. Splash goggles will be worn during steam cleaning

activity.

o Neoprene or PVC boots with steel toes will be worn by all field team

members when contact with contaminated soils or standing water may occur.

(steel toed boots must be worn at all times by personnel working near drill

rigs of other heavy equipment).

4.1 Respiratory Protection

The following guidelines will be in force regarding respiratory protection:

o Air purifying respirators fitted with combination organic vapor/High

Efficiency Particulate (HEP) filter/cartridges will be worn when the field

activities disturb the soils.

o Approved Respirator

- MSA Comfo II Half Mask with GMA-H Cartridges or equivalent

- MSA Ultratwin Full Mask with GMA-H Cartridges or equivalent.

4.2 Hearing Protection

Since operations will be conducted near aircraft engines and jet taxi and

maintenance areas, the noise level of these activities combined with that from

the drilling rigs may result in a noise hazard. The field team must protect

their hearing during drilling operations by wearing either or both of the devices

listed below:
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o E.A.R. brand foam ear plugs,

o Ear muffs

4.3 Head Protection

Head protection will be worn by all employees at all times they are on

site. The type of head protection selected for this project is a nonmetallic,

impact resistant hard hat (Class B helmet).

5.0 Personnel Training

During drilling and sampling of the sites, team members will be provided

with and required to wear the recommended equipment. The following paragraphs

discuss training information for respiratory protection. Personnel training will

be as outlined in 0S1-IA Standard 1910.120, including initial training - 40 hrs

instruction at site; on site occasionally - 24 hrs instruction off the site;

worker regularly on site - 24 hrs training off the site one day field experience

under supervision; additional 16 hour and 2 days of training.

5.1 Respiratory Protection Training

Respirators will be provided to the field team by their respective firms.

All personnel have or will be qualitatively fit tested with their personally

assigned respirator as part of the OSHA Health and Safety Training. The team

members will be expected to use these respirators properly.

The half-face air purifying respirator, equipped with the proper cartridge,

is capable of filtering certain gases, vapors, dusts, mists, fumes, and

particulates out of inhaled air. This respirator does not provide oxygen and

should not be used in oxygen deficient atmospheres or Immediately Dangerous to

Life and Health (IDLH) conditions. The respirator will not provide adequate

protection if the face seal is poor, and all male members of the field team will

be required to shave daily before wearing this respirator. It is a violation of
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OSHA regulations to wear a respirator with any facial hair that interferes with

the face seal. Contact lenses are also prohibited when respirator protection is

required.

Respirators must fit properly to afford adequate protection. To ensure

that a proper fit is obtained, fit testing is performed. The SSO will perform

three types of fit tests at the start of field activities and will ensure that

each person is periodically checked for proper respirator fit. These tests

are:

o Negative pressure testing,

o Positive pressure testing, and

o Odor testing.

5.2 Personal Hygiene Practices

The field team must pay strict attention to the hygiene requirements listed

below to avoid ingesting or sustained dermal contact with any of the possible

site contaminants:

o Never put anything in your mouth, including your fingers, while

conducting field activities.

o All employees must wash their hands, forearms, face and neck, before

eating, drinking, smoking, or using the rest room. There will be no

exceptions to this rule.

o At the end of the day, each employee will shower thoroughly.

6.0 Exposure Monitoring Plan

Employee exposure to site contaminants and physical hazards will be

monitored during the site activities by using a combination of techniques:

o Organic vapor measurements using photoionization detector (PID)

HNu or comparable device);
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o Air quality screening for total organic vapors and selected

organic compounds using indicator colorimetric tubes (Draeger

tubes); and

o Heat and cold stress monitoring will be conducted by the

SSO through field observations and body temperature

measurements.

6.1 Chemical Exposure Monitoring Plan

The SSO will monitor airborne levels of organic contaminants during all

drilling activities (monitor well drilling and soil coring). Measurements will

be taken in the borehole, over cuttings, and in the breathing zone for comparison

with background levels. Monitoring for chemical exposure will Include the

following activities:

o Obtain a background organic vapor reading near the upwind boundary of

the site, using a photoionization detector (PID).

o Monitor the ambient air in the vicinity of the drill rig with the PID

during drilling activities:

- check borehole concentrations whenever the drill stem is broken to

add new sections; and

- if borehole concentrations or concentrations over cuttings increase

from background, immediately check breathing zone concentrations.

o Drilling operations will be suspended and respiratory protection

requirements will be reevaluated if the PID total organics measurement in

the breathing zone increases by more than 5ppm above background;

o Use Draeger "Polytest" tubes for backup of the PID in the event of

malfunction and to verify PID total organic concentrations; and

o Use compound-specific Draeger tubes (benzene, trichioroethylene,

16



tetrachioroethylene, vinyl chloride, and toluene) for on-site

identification of organic contaminants.

6.2 Heat Stress Control and Monitoring Plan

Workers who wear protective clothing will be at increased risk of heat

stress. The Supervising Geologist should observe the field team at all times and

be alert for the signs of heat illness.

o Make sure that the workers adhere to a work/rest schedule; and

o Everyone on site should replace lost fluids frequently.

6.2.1 Heat Stress Control

The SSO will set work and break schedules depending on how heavy the work

load is and the outside temperature in coordination with the drilling supervisor.

Generally, workers conducting drilling activity in protective clothing need to

break in the shade at least 10 minutes out of every hour during elevated

temperatures. Rest time should also include fluid replacement with electrolytes

(e.e., Gatorade or equivalent).

During conditions where the temperature, humidity, and solar radiation are

high and the air movement is low, the following procedures should be followed

whenever possible to prevent heat stress injury:

o Limit work activity periods to reduce the amount of heat the body

produces.

o Workloads and/or duration of physical exertion should be less during the

first days of exposure to heat and should be gradually increased to allow

acclimatization.

o Schedule heavy work during the cooler periods of the day.

o Alternate work and rest periods in heat stress conditions; in moderately

hot conditions, 5-minute rest periods in the shade alternating with 25-
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minute work periods in the sun may be desirable. Under severe conditions,

the duration of rest periods should be increased.

o A heat stressed worker may lose up to a quart of water per hour. This

loss must be replaced, or a rapid rise in body temperature will occur. In

conditions of moderate heat, replace 5 to 7 quarts of water per worker per

day. In severe conditions of heat stress, replace 9 to 13 quarts of water

per worker per day.

6.2.2 Heat Stress Monitoring

The SSO should perform monitoring activities for heat stress when workers

are using protective clothing in elevated temperatures. The heat stress

monitoring plan includes:

o Measurement of worker heart rate (pulse beats 15 seconds x 4 or 30

seconds x 2);

o Measurement of body temperature with forehead fever strips; and

o Observation of the field team for sign and symptoms of heat stress which

includes:

- pale, clammy skin progressing to hot, dry, and red skin,

- profuse perspiration,

- cramps,

- headaches,

- nausea, and

- fainting.
The following criteria will be used to institute heat stress controls

(increase resting breaks, stop work, etc.).

o Heart rate >110 bpm (beats per minute) at beginning of rest period;

shorten next work cycle by one-third.
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o Heart rate >90 bpm at 3 minutes into rest period; shorten next work

cycle by one-third.

o Oral temperature >99.6 degrees F at beginning of rest period; shorten

next work cycle by one-third.

o Oral temperature >100.6 degrees F at any time; remove impermeable

clothing and begin rest period until temperature drops to 99.6 degrees F.

6.3 Frostbite Control and Nonitoring Program

During cold conditions, the Supervising Geologist and members of the field

team must be alert for the signs and symptoms of frostbite. Frostbite occurs

when part of the body is affected by below freezing temperatures. The flow of

blood to the affected area(s) stops, and skin cells may be permanently damaged

in severe cases. It is possible that sudden weather changes may occur during the

scheduled field activities with freezing temperatures, high winds and wind chill

factors. Frostbite could easily result if proper precautions are not taken. The

symptoms of frostbite are hard, pale, cold skin that becomes red and painful when

thawed out. Hands, feet, nose and ears are most susceptible.

To avoid frostbite, it is important to wear several layers of warm clothes

under a windproof outer garment such as the Tyvek coverall. Also make sure that

the face, hands, and feet are protected. These precautions are also effective

for prevention of hypothermia which may occur under similar conditions.

If frostbite occurs:

o Get the victim medical attention as soon as possible;

o Provide shelter from wind and administer warm drinks;

o Cover frozen areas with additional clothing or blankets;

o Encourage gradual, gentle movement, but do not allow the person to walk

if the feet are frozen;
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o Do not use direct heat or rub the frostbitten area (s); and

o Do not put frostbitten areas under warm or hot water.

7.0 Work Zones and Decontamination Procedures

To minimize the transfer of possible hazardous substances from the site,

contamination control procedures are needed. Contaminants must be removed from

clothing, personnel, and equipment prior to relocation from a work zone. For

drilling activities, a formal series of work zones, centering on the borehole and

rig, will be established. These zones are described in the following

subsections. For all other activities, the general sampling equipment and

personal protection equipment decontamination procedures described in Section 7 .2

will be followed. Decontamination will be fully completed prior to moving off

site.

7.1 Work Zones

Prevention of exposure and spread of contamination will be controlled

through establishment of work zones. Three work zones will be used in this

project: 1) Exclusion Zone, 2) Decontamination Zone, and 3) Support Zone.

7.1.1 Exclusion Zone

The Exclusion Zone is the area where disturbance activities (monitor well

installation or coring activity) are conducted and where contaminants and

physical hazards may be present. Only properly trained individuals who are

wearing appropriate personal protection equipment will be allowed to enter and

work in this zone. The size of the Exclusion Zone will be established by the

Supervising Geologist based on site-specific conditions, but generally includes

the area within a 25-foot radius of the drill site.

7.1.2 Decontamination Zone

The Decontamination Zone is a corridor which leads from the Exclusion Zone
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to the Support Zone. This corridor will contain wash buckets, solid waste

disposal containers, brushes, and equipment drop tarps. All decontaminants

activities will occur in this area.

7.1.3 Support Zone

The Support Zone is the area where the field team will reside when not

performing site work. This area is to be used for eating, equipment storage, and

staging. It is extremely important to locate the Support Zone in an area that

is know to be free of contamination and as far upwind from the drill site as

practical (at least 50 feet).

7.2 Decontamination Procedures

Equipment Decontamination Procedures

Equipment (spades, bailers, shovels) must be decontaminated before they may

be used at other sites. Usually, a water washing in a detergent solution

followed by a potable water and distilled water rinse will be sufficient to

remove contaminants. Occasionally, washing with acetone or other solvents may

be required. Remember, some solvents are toxic or extremely flammable and should

be used with caution.

Rig Decontamination Procedures

1. Use a high pressure water wash to remove site contaminants from the

drill rig and associated equipment (auger flights).

2. Set up wooden pallets and lay flights down to wash with the high

pressure water. Remember to wear splash goggles during this activity.

Personal Protective Equipment Decontamination Procedures

1. Remove outer gloves and dispose in trash container. Hard hats, safety

glasses, and boots should be cleaned at the end of the day. Set up wash

and rinse stations within the Decontamination Zone using detergent, potable
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water, and brushes.

2. Remove and dispose coveralls. Continue wearing boots, undergioves, and

respirator.

3. Remove undergioves and respirator in the Support Zone.

4. Respirators must be disassembled and washed with detergent at the end

of each work shift.

5. Disposable garments and spent respirator cartridge should be deposited

in covered containers for eventual disposal.

8.0 Emergency Response and Communication Plan

The objective of the emergency response and communication plan is to ensure

that the field team knows how to contact emergency help quickly. The Supervising

Geologist will determine how to access the base emergency response network by

coordinating with the Air Force Point of Contact.

8.1 Emergency Medical Response

Before beginning site activities make sure that each field team member

knows where the nearest emergency medical facility is and how to get there.

o Locate the closest telephone;

o Post the telephone number of the nearest ambulance service (private or

military);

o Make sure that the field team is aware of the location of a first aid

kit and eyewash; and

o The Supervising Geologist should be prepared to handle minor injuries.

8.2 Fire Emergency Procedures

The threat of fire on this particular project is considered slight because

any contaminated material will be aqueous or solid. Fire hazards will, however,

exist in the following activities:
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o Equipment refueling;

o High pressure water cleaning fuel storage and refueling activities;

o Any welding activities; and

o Any solvents that are used in decontamination.

The Supervising Geologist should check to see that each vehicle and

drilling rig fire extinguisher is appropriate for the fire hazard presented by

this project. Generally, Type A, B, C extinguishers are appropriate.

The field team should be prepared to fight small fires with extinguishers.

In the event of a large fire, the field team should contact the base emergency

number and report the fire.

The Supervising Geologist will take the following action in the event of

a fire:

o Try to extinguish fire, if small;

o Notify all site personnel that a fire exists;

o Shutdown site activities;

o Account for all site workers; and

o Evacuate the site, if necessary.

9.0 Record Keeping Procedures

To document the safety and health program for the Carswell AFB

investigation, the Project Director will keep records of the following:

o Documents certifying that each member of the field team has completed

an occupational medical examination.

o Documentation that each member of the field team has successfully

completed at least 40 hours of health and safety training.

o Certification of the successful completion of fit testing for

respirators.
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o Signed certificates by the field team that they have read and understand

the safety and health requirements contained in this plan.
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U S ARMY CORPS OF ENGINEERS
SOUTUWESTERN DIVISION LABORATORY

Sampling and Analyses
Quality Assurance/Quality Control Plan

January 1991



I. Purpose:

The purpose of this QA/QC plan is to describe the quality as-
surance and quality control procedures followed by the South-
western Division Laboratory and their contractors when performing
analyses of samples from their clients. These procedures are
used to ensure that the generation, processing, verification and
reporting of the data by the laboratories are reliable, accurate
and properly documented.

II. References:

The following references were used in the preparation of this
plan:

A. U.S. Environmental Protection Agency, Test Methods for
Evaluating Solid Wastes. SW 846, November 1986.

B. American Public Health Association and American Water-
works Association, Standard Methods for the Examination of
Water and Wastewater, 16th ed., 1985.

C. U.S. Environmental Protection Agency, Methods for
Chemical Analysis of Water and Wastes, EPA — 600/4-79-020,
1979.

D. U.S. Environmental Protection Agency, Handbook for
Sample Preparation of Water and Wastewater, EPA - 600/14—
82—029, 1982. /

E. U.S. Environment-al Protection Agency/Corps of Engineers,
Procedures for Handling and Chemical Analysis of
Sediment and Water Samples, EPA/CE-81-l, 1981.

F. U.S. Army Corps of Engineers, Chemical Data Quality
Management for Hazardous Waste Remedial Activities, ER 1110-
1—263, March 1990.

G. Forester and Mason, Journal of Forensic Chemistry, Vol.
19, #1, pages 155 to 162, 1974.



III. Sample Collection:

A. Well Sampling:

All groundwater samples shall be taken using a stainless steel or
teflon bailer. Each sample container shall be filled directly
from the spout or discharge tube. Samples shall be placed in
appropriate containers as detailed in Table I. Labels must be
affixed to each container with the following information written
with permanent ink: well identification, date, required
analysis, methods of preservation, sampler's identification.

B. Soil Sampling:

Soil samples shall be taken by augering with a drill rig.
Samples shall be collected in glass liter or half-liter
wide-mouthed jars with teflon lined caps. Labels must be affixed
to each container with the following information written with
permanent ink: well or boring identification, depth, date,
required analysis, sampler's identification.

C. Sediment Sampling:

Bottom sediment samples shall be taken using a core or grab
sampler, depending on which method provides the most
representative sample of the site. Samples will be collected
either with a glass or stainless steel sampler, mixed in the
field and placed in glass liter or half-liter wide—mouthed jars
with teflon lined caps. Labels must be affixed to each container
with the following information written with permanent ink:
location identification, date, depth, required analysis,
sampler's identification.

IV. Cleaning Sampling Equipment:

Water samplers used for collecting inorganic samples may be
cleaned with non-phosphate detergent followed by rinses with tap
water, dilute hydrochloric acid and distilled water. Water
samplers used for collecting organic samples shall be cleaned
with non—phosphate detergent followed by rinses with tap water,
distilled water, pesticide grade hexane and pesticide grade
methanol. The last two rinses should be done under a hood or
well ventilated conditions. Drilling rigs and core samplers used
for soil and sediment sampling shall be steam cleaned after each
sampling or boring.



V. Sample Preparation and Preservation:

A. Preservatives:

Preservatives are listed in Table I. All chemical preservatives
shall be of reagent grade quality. Preservatives shall be added
dropwise from dedicated containers in order to achieve proper pH
or concentration at the sampling site. A calibrated pH meter
shall be used to check pHs.

B. Refrigeration:

Keep all samples refrigerated or iced down in coolers if space
permits; otherwise, refrigerate those samples needing
refrigeration as indicated in Table I.

VI. QA Samples:

There shall be a minimum of one QA field split or duplicate
sample taken for every ten samples of each matrix type collected.
There shall also be a minimum of one blank sample for each matrix
type for every ten samples. Field blanks may consist of clean or
background soil samples, water from background wells, sample
rinsates, or distilled water as appropriate to the sample type.

VII. Documentation:

A. Fieldbook: /

A field book shall be kept of all operations and contain the
following: well or boring number, date, water level, well
evacuation procedure and rate of recharge, sample method, pH and
conductivity readings, any unusual conditions noted (odor, color,
well damage, etc.) times of collection, preservation and
shipment, sampler's name and any information regarding blank
samples.

B. Field Data Form:

The field data form includes selected information from the
fieldbook relevant to the analyses of the sample; such as, pH,
conductivity, unusual odor or color, water level,etc. This form
shall be shipped in the cooler.

C. Chain of Custody Form:

The chain of custody form is required to establish possession of
the samples from collection to analyses. This form shall be
shipped in the cooler with the samples and must be signed by both
the sample collector and the sample preparer.



VIII. Shipment:

Samples shall be placed in coolers equipped with inserts to hold
containers securely. Samples shall be covered with ice and have
accompanying documentation sealed in plastic bags inside the
coolers. Coolers shall be sealed with straps or tape and have a
minimum of two chain of custody seals placed across the opening.
Coolers may be shipped by commercial or government carrier and
must be received by SWD Laboratory within 24 hours of the time
the samples were collected.



Table I

Sampling and Preservation Procedures

Parameter Container Preparation

Volatile Organics Three 40 nl glass Zero headspace,
vials Refrigeration,

HC1 to pH<2

pH One 500 ml plastic Refrigeration

Conductivity One 500 ml plastic Refrigeration

Metals One liter plastic Nitric Acid to
pH<2,
Refrigeration

Hex. Chromium One liter plastic Refrigeration

Cyanide One 500 ml plastic. Sodium Hydroxide
to pH>12,
Refrigeration

Total Organic Halides One one-liter amber Sulfuric Acid to
glass pH<2,

Refrigeration

Total Organic Carbon One 4'O nil glass vial Sulfuric Acid to
/

pH<2,
Refrigeration

Semivolatile Two one-liter amber Refrigeration
Extractable Organics glass

Pesticides/PCB's Two one-liter anther Refrigeration
glass

Herbicides One one-liter amber Refrigeration
glass

Sulfates One 250 ml plastic Refrigeration

Fluoride One 250 ml plastic Refrigeration

chloride One 250 nil plastic Refrigeration

1itrate One 250 ml plastic Refrigeration

phenols One one-liter amber Sulfuric Acid to
glass pH<2,

Refrigeration



Total Petroleum One one—liter amber Hydrochloric
Hydrocarbons glass Acid to pH<2,

Refrigeration
Chemical Oxygen One 500 ml amber Sulfuric Acid to
Demand glass pH<2,

Re frigerat ion

Oil and Grease One one-liter amber Hydrochloric
glass Acid to pH<2,

Refrigeration

Total Solids One 500 ml plastic Refrigeration
Dissolved
Suspended

Alkalinity One 500 ml plastic Refrigeration

Explosives Two one-liter amber Refrigeration
glass

Ignitability One one-liter amber Refrigeration
glass

Corrosivity One one-liter plastic Refrigeration

Reactivity One one-liter plastic Refrigeration

Gross Alpha, Beta One one—liter plastic Nitric Acid to
pH<2,
Refrigeration

Total Radium One one-liter plastic Nitric acid to
pH<2,
Refrigeration

Note: The above information applies only to water samples. All
soil and sediment samples shall be collected into liter or
half—liter wide-mouth glass jars with teflon—lined caps and kept
refrigerated.



Table II

Analytical Methods

Water Samples

Volatile Organics EPA Method 8240

pH EPA Method 9040

Conductivity EPA Method 120.1

Metals
Mercury EPA Method 7470
Arsenic EPA Method 7060
Selenium EPA Method 7740
Others EPA Method 6010

Cyanide EPA Method 9010

Total Organic Halides EPA Method 9020

Total Organic Carbon EPA Method 9060

Semivolatile Organics EPA Method 8270/8250

Pesticides/PCB's EPA Method 8080

Herbicides EPA Method 8150

Sulfates EPA Method 300.0

Fluoride EPA Method 300.0

Chloride EPA Method 300.0

Nitrate/Nitrite EPA Method 300.0

Phenols EPA Method 9065

Total Petroleum Hydrocarbons EPA Method 418.1

Carbon Oxygen Demand EPA Method 410.1

Oil and Grease EPA Method 9070

Total Suspended Solids EPA Method 160.2

Total Dissolved Solids EPA Method 160.1

Alkalinity EPA Method 310.1



Soil Samples

Volatile Organics EPA Method 8240

Benzene, Toluene, Ethylbenzene,
Xylene EPA Method 8240 or 8020

Semivolatile Organics EPA Method 8270/8250

Pesticides/PCB's EPA Method 8080

Herbicides EPA Method 8150

Metals
Mercury EPA Method 7471
Arsenic EPA M?thod 7060
Selenium EPA Method 7740
Others EPA Method 6010

Flashpoint EPA Method 1010

pH EPA Method 9045

Oil and Grease EPA Method 9071.

Total Petroleum Hydrocarbons EPA Method 9071

Conductivity EPA Method 120.1

Cyanide EPA Method 9010

Ignitability EPA Method 1010

Corrosivity EPA Method 9045

Total Organic Halides EPA Method 450.1



U S ARMY CORP OF ENGINEERS
SOUTHWESTERN DIVISION LABORATORY

481.5 Cass Street
Dallas, Texas 75235

Chain-of-Custody Form

Location_______________________________ Date______________________

Site_________________________________ Well/Boring Number_______

Number of containers in shipment: Parameters sampled:

glass plastic pH _________
Conductivity __________liter Vol. Organics* _________
Metals** ___________
Cyanide _________vial TOX _________
Tot. Pet. Hyd. ________
Ignitability _________
Pesticides __________
Other Analyses __________

*Volatjle Organics: ______________________
Regular detection limits __________
0.5 ppb detection limits _________ ____________________

**Metals: (circle desired analyses)

As, Ba. Be, Ca, Cd, Cr, Cu, Fe, Hg, K, Mg, Mn, Na, Ni, Pb, Se,

Ag, Zn, EP Toxicity Prep.

CUSTODY RECORD
Signature and Title

Relinquished By Received By Date Time



U S ARMY CORPS OF ENGINEERS
SOUTHWESTERN DIVISION LABORATORY

4815 CaBs Street
Dallas, Texas 75235

Field Data Sheet

Location____________________________ Date_________

Site_______________________________ Well/Boring Number

Casing Diameter____________________ Casing Type_______

Rate of Recharge_____________________

Riser Elevation_____________________

Depth of Water______________________ Time of Measurement

Measuring Device__________________________________________

Well Purged Dry____________________ Continuous Recharge_________

pH Measurements Date__________________________

____________________ Time________________________

____________________ Meter Type/Model____________

Spec. Conductance, mhos/cm

_____________________ Time_______________

______________________ Meter Type/Model_

________________________ Temperature_________

Notes concerning condition of well, odors, color, etc.:

Sampler's Signature



IX. Sample Custody:

A. Sample Receiving and Chain—of—Custody Procedures are
designed to track the movement of samples from the time they
leave the sampling site to the time they are analyzed.

1. All samples are received in a designated area of
SWD Laboratory by a sample custodian. Each sample is thoroughly
examined to ensure that proper sampling, preservation, packaging
and labeling techniques have been employed.

2. Each sample is assigned a unique SWD Laboratory
sample number and recorded in a bound log book which includes lab
and field sample numbers, date sampled, date arrived to SWD,
Corps of Engineer District or client generating sample, location
of sampled area, sample description, and list.of analyses
requested. This information is also maintained on computer
files.

3. The Chain-of—Custody is checked for accuracy and
signed and dated. Any significant information concerning samples
is recorded on the Chain-of-Custody at this time.

B. Sample Storage:

1. Samples are stored at 4C —— checked and recorded
daily —— in six 3'x6'x6' stainless steel refrigerators.

2. Samples are stored for a minimum of six weeks after
data has been submitted to client.

3. Volatile samples are stored separately in two, 21
Cu. ft., refrigerators.

C. Contract Laboratories:

1. Samples which are to be transferred to a contract
laboratory are shipped within twenty-four hours of receipt by SWD
Laboratory.

2. Samples are shipped in coolers with form- fitting
inserts and covered with ice. Coolers are secured with straps
and chain-of-custody seals then shipped for next day delivery by
commercial carrier.

3. Sample shipment includes samples, chain—of-custody
documentation with explicit instructions concerning sample
identification, required analyses, turnaround date and sample
collection date.



D. RecTuirements of Contract Laboratories:

1. Contractor must be validated by the Corps of
Engineers Missouri River Division Laboratory.

2. Contractor must have minimum duplicity of all major
analytical equipment.

3. Contractor must be certified by the Oklahoma Water
Resources Board.

X. Reporting and Recording Data: Analytical data is reported
and recorded in the following manner:

A. All raw data is recorded in bound books and/or computer
printout.

B. Written reports are submitted to the client after a
project is completed or at regular intervals for long-time
projects. Each report contains the following information:

1. Identification of samples by the field number and
by the SWD number.

2. Minimum detection limits for each constituent
reported.

3. Quality control and quality assurance data such as
method blanks, surrogate recoveries, duplicates and spikes
applicable to the data set.

4. Analytical results.

5. Date analyzed.

6. Date sample collected and date received by SWD.

7. Method of analyses.

C. Data and information concerning analyses is available by
telephone, computer interface or modem, or computer disc.

D. Laboratory Director maintains records of all reports
submitted to clients.

E. Environmental Services Section maintains records of all
raw data, hard copy of all reports, and computer records of all
analytical and quality control data.



XI. Preventative Maintenance: In order to prevent instrument
down time and costly instrument repairs, SWD uses the following
methods of maintenance:

A. Service maintenance contracts are purchased for all
ma:jor equipment such as both Perkin Elmer Atomic Absorption
Spectrophotometers, the ARL ICAP, the Hewlett-Packard GC/MSD, the
Hewlett-Packard GC, the Dohrmann TOX Analyzer, the Waters IC/HPLC
and the 0. I. TOC Analyzer.

B. Specific operator manuals are used to outline
preventative maintenance plans for all equipment.

C. Each instrument has an instrument log book in which the
daily performance, preventative maintenance activity, problems,
etc. are recorded.

XII. Data Validation: Data validation is accomplished by
monitoring the precision and accuracy of quality control data,
system audits and by utilizing known and blind standards.

A. Initial Calibration: At the beginning of each day, each
instrument is calibrated by standard samples according to the
prescribed method. This calibration is verified by an analysis
of method blank samples immediately after the calibration
procedure and immediately before sample analyses.

1. Standards are either bought or prepared using
certified chemicals as specified in the methods.

2. Data from standards are accumulated starting from
the lowest concentration and ending with the highest.

3. Calibration is verified by an EPA Quality Control
Sample at the rate of at least 10%. Calibration curves are
generated using at least three data points.

4. Calibration data is recorded on raw data sheets and
kept in bound books and/or computer files.

5. Method blanks are prepared for every twenty samples
or less containing appropriate amounts of reagents used in sample
preparation. Data from the blank is determined and recorded
after calibration. If the method blank is above the required
detection limit and/or the lowest analyte is less than ten times
the blank concentration, the entire sample set will be
reanalyzed.



B. Spiked Sample Analyses: Spiked samples are samples
altered by the addition of known amounts of analytes. These
samples are analyzed along with actual samples. The percentage
of analyte recovery is then calculated to ascertain quality of
data.

1. Spiked samples are prepared before sample
preparation procedures (digestion, extraction, etc.) and
generated at the rate of at least 10% of samples.

2. Individual percent recoveries are calculated as
follows:

Recovery = (SSR - SR) x 100
SA

where SSR = Spiked Sample Result
SR = Sample Result
SA = Spike Added

3. Percent recoveries outside the range of 80 to 120%
are considered outliers. Spike recoveries are disregarded for
samples in which the concentration is four or more times the
spike amount.

C. Duplicate Sample Analyses: A second spiked sample is
prepared and analyzed as above. The information generated is
used as a check on instrument reliability, operator error,
chemical problems, etc.

1. The relative percent difference between the spike
sample and the spike sample duplicate is calculated as follows:

RPD = (Dl - D2) x 100
(Dl + D2)/2

where RPD = Relative Percent Difference
Dl = First Spiked Sample Value
D2 = Second Spiked Sample Value

2. Results of duplicate analyses for samples with
concentrations greater than five time the required detection
limit shall have RPD of less than twenty percent to be
acceptable.



D. Corrective Action: If some, but not all, spiked and/or
duplicate spiked samples are found to be outliers, the entire
sample set is reanalyzed using the sample extract or digestate.
If all the spikes and/or duplicate spiked samples are outliers,
the entire sample set shall be reanalyzed starting from the
initial step (digestion, extraction, etc.). A thorough
investigation of reagents, instrument condition and calibration,
and any other factors contributing to the problem of accuracy and
precision will be conducted in order to correct any problems.

E. External Quality Assurance Program: SWD Laboratory
participates in a QA program provided by the U. S. EPA
Environmental Monitoring and Support Laboratory of Cincinnati,
Ohio, the certification program by the Oklahoma Water Resource
Board, and the U. S. Army Corps of Engineers validation program.

XIII. Procedure for Cleaning Glassware:

A. Trace Metals Analyses:

1. Prior to use, glassware for trace metals analyses
is rinsed with pesticide grade hexane.

2. After use, glassware is rinsed with tap water,
washed with a Liqui-Nox solution, rinsed twice with tap water,
and, finally, rinsed with distilled or deionized water.

3. Stained glassware is cleaned with a strong acid
solution, then washed and rinsed as above.

B. Organic Analysef

1. Prior to use, glassware for organic analyses is
rinsed with pesticide grade hexane.

2. After use, glassware is rinsed with tap water, then
sonicated for fifteen minutes in a solution of Ligui-Nox in a
sonicatjon bath. This is followed with a tap water rinse, two
distilled water rinses, and an acetone rinse. After glassware is
dry, it is placed in the muffle furnace at 550C for four hours.

3. Stained glassware is cleaned with a strong acid
solution after sonication, then washed and rinsed as above.



C. Other:

1. Glassware used for phosphate determination is not
washed with detergents containing phosphates.

2. Glassware used for ammonia, Kjeldahl nitrogen and
nitrate/nitrite is rinsed with ammonia free water.

XIV. Sample Disposal:

A. Samples are stored for a minimum of six weeks after the
report is generated. The date a report is issued is put into
both the sample log book and the work order book. The sample
storage area for completed samples is separate from current
samples and inventoried at regular intervals.

B. Hazardous samples are either returned to the client when
completed or combined in specially marked containers for proper
hazardous disposal.

XV. Safety:

A. Emergency Equipment:

1. The laboratory is equipped with four overhead
showers, two eye washers and four fire extinguishers.

2. A Red Cross first aid kit is located on the
premises.

3. All safety equipment is checked on a regular basis.

B. Protective Equipment:

1. All personnel are provided with laboratory coats,
disposable aprons, gloves, respirators and protective eyewear.

2. All personnel are given a medical examination
annually.

C. Ventilation:

1. The laboratory has four ventilation hoods and they
are used whenever toxic or flammable materials are used.



XVI. Personnel: At the present time the laboratory is staffed
by three chemists and two technicians. Two other chemist
positions and two technician positions will be opening by the
middle of 1991.

Personnel currently on staff and their responsibilities are
as follows:

Catherine Hutchins, Chief, Environmental Services Section

1. Provide work assignments and coordinate projects within
the Chemistry section

2. Maintain and upgrade QA/QC program
3. Train personnel
4. Purchase equipment, supplies, and materials necessary for

maintaining laboratory
5. Consult engineers, geologists and field personnel
6. Evaluate and contract outside laboratories for overflow

work
7. Evaluate laboratory data and write reports
8. Prepare Final QA/QC Reports for major projects

Anhmai Tran, Chemist

1. QA/QC manager
2. Chemical analyses using wet methods
3. Chemical analyses using atomic absorption spectroscopy,

spectrophotometry, TOC analyzer, ion analyzer, microprocessor,
gas chromatography, TOX analyzer

4. Train personnel /

5. Evaluate data

Donald Bradshaw, Chemist

1. safety officer
2. Chemical analyses using wet methods
3. Chemical analyses using atomic absorption spectroscopy,

spectrophotometry, TOC analyzer, microprocessor, TOX analyzer,
infrared spectrometer

4. Sample tracking manager

Albert Acosta, Lead Technician

1. Computer operations and data management
2. Sample preparation and analyses for trace metals
3. Sample receiving and tracking
4. Chemical analyses using wet methods
5. Chemical analyses using ICP and AA methods.

Franklin Kelly, Technician

1. Sample preparation and analyses for ions
2. Sample receiving
3. Chemical analyses using wet methods



Resume of Catherine E. Hutchins

1223 Lodema Lane
Duncanville, Texas 75116

Work Experience:

February 1988 to present:
US Army Corp of Engineers, Southwestern Division Laboratory
4815 Cass Street, Dallas, Texas 75235
Position: Chief, Environmental Services Section
Supervisor: Mr. William Tanner

214/905—9130
Duties include: Performing professional analytical and
physical testing of water, soil and dredged material
received by the laboratory. Primarily use microanalytical
techniques such as Atomic Absorption, Gas Chromatography,
TOC, colorimetric, volumetric, gravinietric and wet cheni—
istry analyses. Utilize professional knowledge and educa-
tion covering a wide range of test procedures and
theoretical principles to accomplish assignments. Directs
work assignments to technicians from the receiving of
samples to the writing of comprehensive scientific reports
to clients. Extensive work on the IBM XT and AT using
Lotus 1-2-3, dBase, Wordstar and Sniartware systems.

February 1983 to September 1985:
State of Louisiana, Dept. of Environmental Quality
P.O. Box 44111, Cap. Station, Baton Rouge, Louisiana 70804
Position: Environmental Engineer
Supervisor: Mr. Thomas Bradley

504/8385365
Duties included: Conducted inspections of complex major and
minor industrial and municipal wastewater dischargers having
Federal and/or State discharge permits. Conducted compliance
assurance portion of major stream surveys. Performed
routine surveillance of nonperinitted industries and
municipalities. Investigated various environmental
complaints and hazardous incidents. Coordinated work
assignments of subordinates. Conducted comprehensive
field sampling and analyses, oftentimes under extremely
hazardous conditions. Conducted Performance Audit Inspec-
tions of public and private laboratories to ensure proper
sample collection, preservation and analyses procedures
were being adhered to. Reviewed and verified provisions
or conditions of Wastewater Discharge Permits and
Discharge Monitoring Reports for the EPA.



April 1980 to February 1983:
Jefferson Parish Environmental Department
3600 Jefferson Highway, Jefferson, Louisiana 70121
Position: Environmental Engineer
Supervisor: Dr. Michael Loden

504/367—6611
Duties included: Coordinated the Federal Pretreatment
Program directives as they applied to Jefferson Parish.
This comprised direct collection or supervision of
collection by subordinates of water and wastewater
samples from industrial and sewage treatment plants.
This required interpretation of analytical data for
judgmental decisions regarding compliance to Federal,
State and Parish law. Duties further entailed
preparation of the specific billing format to be assessed
violators. In addition, it was required to respond to
various environmental complaints and hazardous incidents.
Further responsibilities included working closely with
sewerage department engineers to upgrade sewerage system,
sewage treatment plants and quality of sewage from
industries. Also, taught the Certified Sewerage Treat-
ment Plant Operators' course, a Hazardous Materials
course to firefighters, and a Hazardous Gases course to
plant operators.

June 1979 to April 1980:
Jefferson Parish Water Quality Laboratory
3600 Jefferson Highway, Jefferson, Louisiana 70121
Position: Chemist
Supervisor: Mr. Wayne Kôffskey

504/367—6611
Duties included: Collecting and analyzing water and
wastewater samples using instrumental and wet techniques.
Organic materials were analyzed using TOC, spectrophoto—
metric and gas chromatographic methods. Metals were
detected using atomic absorption and atomic fluorescence
methods. In addition, conventional wet chemical tests for
COD, oil and grease, BOD, total suspended solids, nitrates,
sulfates, surf actants, settleable solids and fecal coliform
were performed as required. Extensive use of computer was
required to record data and perform statistical analysis.



Related Training:

Sewage Treatment Plant Operators Licenses
Activated Sludge Class IV, June 1982.

Recertified in June 1985.
Biofiltration Class IV, June 1982.
Recertified in June 1985.

Rookie Firefighter School, August 1982.
Hazardous Materials Course, December 1982.
Computer Courses:

Lotus 1-2-3, June 1988
dBase, June 1988
Advanced Lotus 1-2—3, May 1989

ARL ICP School, June 1989
Hewlett-Packard GC Training, November 1989
Dohrmann TOX Training, October 1989
Managing Environmental Compliance at Federal Facilities

Course, November 1989
Hewlett-Packard GC/MS Training, March 1990
Waters IC/HPLC Training, February 1990
Environmental Laws and Regulations Course, June 1990
HTW Overview Training Course, July 1990

Education:

Eastern Illinois University
Charleston, Illinois 61920
Degree: Master of Science, May 1978.
Major: Chemistry -- emphasis on Environmental and Physical
Thesis: Amperonietric Determination of Chemical Oxygen Demand

University of Illinois
Champaign, Illinois 61820
Degree: Bachelor of Science, May 1976.
Major: Chemistry
Minors: Physics and Mathematics



Resume of Anhmai Tran

2020 Via Bellena
Carroliton, Texas 75006

Work Experience:

April 1989 to present:
SWD Laboratory, US Army Corps of Engineers
4815 Cass Street, Dallas, Texas 75235
Position: Chemist
Supervisor: Catherine Hutchins

214/905—9130
Duties include: Sample tracking manager. Wet and
instrumental chemical analyses. Train personnel.

1988 to April 1989:
Hydrocontrol Corporation
4574 Claire Chennault, Dallas, Texas 75248
Position: Chemist
Duties included: Testing and analyzing water samples.
Preparing, testing and standardizing chemical solutions
for customers.

1987 to 1988:
Baylor College of Dentistry
3302 Gaston Avenue, Dallas, Texas 75246
Position: Research Technician
Duties included: Prepare 'chemical reagents, set up
laboratory instruments, photograph research pictures.

1981 to 1986:
Hydrocontrol Corporation
3801 South Moulton, Oklahoma City, Oklahoma 73158
Position: Chemist
Duties included: Research and development, test and
analyze water samples. Prepare, test and standardize
chemical solutions for customers.

1980 to 1981:
Oklahoma State Department of Health
1000 N.E. 10th, Oklahoma City, Oklahoma 73123
Position: Assistant Chemist
Duties included: Wet and instrumental analyses of
water samples.



Related Training:

Computer Courses:
Lotus 1—2—3, May 1989
dBase III, June 1989

Dohrmann TOX Training, October 1989
Hewlett-Packard GC Training, November 1989
Hewlett-Packard GC/MS Training, March 1990
Waters IC/HPLC Training, May 1990

Education:

Oklahoma University
Norman, Oklahoma
Degree: Bachelor of Science, December 1979
Major: Chemistry
Minor: Physics

Saigon University
Saigon, Viet Nam
Degree: Bachelor of Science, April 1975
Major: Biochemistry



Resume of Donald Bradshaw

2422 North MacArthur Blvd.
Apartment #1236
Irving, Texas
75062

Work Experience:

January 1991 to present:
US Army Corps of Engineers, SWD Laboratory
4815 Cass Street, Dallas Texas 75235
Position: Chemist

June 1988 to December 1990:
City of Olney
201 E. Main Street, Olney, Texas 76374
Position: Wastewater Plant Operator

August 1984 to May 1987:
Professional Food Service Management Co.
3400 Taft Blvd., Wichita Falls, Texas 76308
Position: Assistant Chef

Education:

Midwestern State University, Wichita Falls, Texas
Degree: Bachelor of Sciei'ce, May 1987
Major: Chemistry

/

Minor: Biology



Resume of Albert Acosta

3633 Big Horn Trail
Piano, Texas 75075

Work Experience:

April 1989 to present
US Army Corps of Engineers, SWD Laboratory
4815 Cass Street, Dallas, Texas 75235
Position: Chemistry Technician

September 1988 to September 1989
Brookhaven Community Co liege
Farmers Branch, Texas
Position: Physics Teaching Assistant

Education:

University of Texas, Arlington, Texas
Degree: Bachelor of Science, May 1992
Major: Chemistry

Related Training:

ARL ICP Training, December 1990



Resume of Franklin Kelly

206 Bowles Court
Kennedale, Texas
76060

Work Experience:

May 1990 to present:
US Army Corps of Engineers, SWD Laboratory
4815 Cass Street, Dallas, Texas 75235
Position: Chemistry Technician

May 1989 to September 1989
Tarrant County Water Control
Fort Worth, Texas
Position: Technician

March 1987 to May 1989:
US Army
Dallas, Texas
Position: Signal Corps

Education:

Tarrant County Junior College, Fort Worth, Texas
Degree: Associates in Arts, June 1989
Major: Pre-Civil Engineering



XVII. Personnel Training:

A. Full time employees receive periodic outside training in
environmental analyses, sampling, hazardous waste management and
computer operations.

B. Students and part time employees receive on—the—job
training based on needs described in job description, observe
slide presentations and films describing use and operation of
major equipment, and must demonstrate proficiency before being
allowed to analyze samples.

C. New employees are hired for a one year probationary
period. During that time the employee's work is constantly
reviewed and evaluated for performance and productivity.

D. All employees' performance is reviewed annually.

XVIII. Laboratory Validations and Certifications:

A. The Southwestern Division Laboratory is validated on an
annual basis by the Missouri River Division Chemical Review
Section to do analyses for metals, pesticides and PCB's under
the Corps of Engineers' Hazardous and Toxic Waste Program.
Within a year validation to perform petroleum hydrocarbon,
purgeable volatile organics, and explosive analyses should be
completed.

B. SWD Laboratory is certified bi-annually by the Oklahoma
Water Resources Board and annually by the State of Arkansas Water
Commission to do a variety of chemical analyses for projects
which are under their regulatory control.

C. EPA audit samples are analyzed bi-annually by SWD
Laboratory as part of the interlaboratory QA/QC program.



XIX. Equipment:

A. Instrumentation:

Item Manufacturer Model Age,Yr

pH Meter Cole—Parmer 5986—60 4

Specific Ion
Analyzer Orion 901 11

Conductivity Meter YSI 32 New

Conductivity Meter Barnstead PM 70—CB 3

UV-Visible
Spectrophotometer Milton Roy Co. 20D 3

Atomic Absorption
Spectrophotoineter Perkin-Eliner 401 15

Atomic Absorption
Spectrophotometer Perkin-Elmer 5000,HGA 500 5

Total Organic Carbon
Analyzer 0. I. Corp. 700 4

Gas Chroinatograph Hewlett-packard 5890 1

BOD Analyzer YSI 54A 5

Inductively Coupled - -
Plasma Analyzer ARL 3410 2

Total Organic Halide
Analyzer Dohrinann 20A 1

HPLC/IC Waters 510/820/484 New

Gas Chromatograph/
Mass Spectrometer Hewlett-Packard 5890/5970B New

Equipment To Be Purchased in Fiscal Year 1991:

Mercury Cold Vapor Analyzer--to replace Perkin Elmer #401 AA
Purge and Trap System f or Gas Chromatograph--to enable

laboratory to perform purgeable volatile organic analyses
IR Spectrometer--to enable laboratory to perform total

petroleum hydrocarbon and oil and grease analyses
LC Automatic Sampler, HPLC Pump, UV/Vis Detector and Control

Boards--to upgrade HPLC/IC system in order to perform explosive
analyses



B. Major Laboratory Equipment:

Six Refrigerators
3'x6tx6' Nor-Lake 7

Two Refrigerators
3'x3'x5' Kenmore 106 9

Radiant Heat Oven Lab Line Imperial III 11

Forced Draft Oven Blue M OV-1BC 1

Furnace Heavi—Duty 31

Muffle Furnace Hoskins 31

Three Fume Hoods Labconco 12

Fume Hood Allen-Bradley 30

Distillation System Barnstead A—1013 5

Distillation System Barnstead A-1013 2

Ion Exchange System Millipore Milli-Q 10

Centrifuge IEC 2K 12

Centrifuge IEC EXD 25

Centrifuge Lab Line Imperial III 11

Centrifuge Barnstead 1250 11

Balance Fisher B-5 22

Balance Mettler PC400 12

Balance Mettler K-7 22

Balance Mettler AE200 3

Balance Ohaus 5300 4

Balance Sartorius 1202 4

Ultrasonic Cleaner Mettler 10

Sonicator Ultrasonics W-375 7

Roto-evaporator Buchi RhO 8

Small Hot Plate Lindberg Unk



Large Hot Plate Lindberg 3

Large Hot Plate Lindberg 2

Small Water Bath Blue M 8

Large Water Bath Blue M 3

Vortex Mixer S/I K-550-G 6

Autoclave Barnstead 1250 9

Ampule Sealer 0. I. Corp. 4

Automatic Digestion
Unit Technicon BD-40 3

Magnetic Stirrer/
Hot Plate Corning 1



Appendix B
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1.0 INTFODUCT:ON

Genera. The :r se Assurance Project Plan (QAPP)
is to document the recuirec ' UIe '-hat all data obtained from

the investigative a :t:vat :es - the Thrsw'-, Resource Conservation and

Recovery Act RCP.) Ra:::t' Thvesn:gstt.1 PF study are of acceptable

quality. The vallcty and representativeu-' - ohis data must be ensured, so

that the iagnitude -inc exten of :ontai:i- n :an be accurately defined and
remedaJ decisions 'an he male wh:;h ire ':n :ally sound. Quality assurance
(QA) :s t ne overnxrenr act iv tv: ured is sure desired and verifiable
levels ef qualIty ic a1 aspc-ts sr :"ic :oat.;.on. Quality control (QC) is
the funct Lonal mechnnl sm to chie p.a at i The QA program,
administe red by the cver nrne:t ens': '- na: he QC program will result in
high qualLty data This document : re tte QA/QC procedures for each
aspect cf the :nves :qat uris whi in w. he Oata quality objectives of
this project Proooures r. cr dcc Chemical iaIi Data Management

for Hazardous Waste Remedial Activities, -- - :e , a Corps of Engineers

regulation, wirn ad: :::;r:a. u:da:. e f:cr RIA I°acility Investigations Guidance. Sw—87—

001 (ref. it Test Methods for Evaluating 9olld Vaste ::--46, (ref. 13).

and techniques to be useo :1. cc r ;i
AFB, Fort north, Teoso 'ne -ud w:. i'
and analysis of sci hedruc sec:mrr
the installation of nor:ut ri: we 3
in Sectior 2, Sect: les be—;:r e:
4 discusses the qual assu: moe r

discusses the fLelo crx --' per:
drilling, welt nsta, ar:c ii, ui s-imp:n:

groundwater, and sur :a-e wate - an; Se-'

testing. Sections ' hroi.gh -' ius:
validation, aid:ts, ' roe mc;

investigations at Carswell

:ripllshed through the sampling

:3 4ater, and groundwater, and

n of the project is given
:::mtiol: and personnel; Section
• n::s project; Section 5

h- ocedures to be usec in
rock, sediment,

-r'osses sample handling and

iocrity. data reduction and

1.3 DevIations from Estooisccc .::: his section discusses
procedural deolationh and changes : 'i.- : work pDan. Any deviations
in procedures which re tempc any ,r, - n+cpected conditions during

field investigations an.: whir; wi,. r: roc' :.e objectives of the RFI work

plan will be made by nbc f:eI -r-';.; ect manager. These changes
will be documented a: w e: - ;--' -' I report . In the event that
deviations become neessa:: w -- 0: '. ' e obectiVe5 of the RFI work

1.2 Jrcanzat.:. ne data quality procedures



plan, the Car swe.. AY
(TWC) u request tic : w r. p :: m
detai.s cf the currri: rc—re t ap
rationaie for the c:ianae a: a : e I

The TWO will repy Lfl wrt1. :r hf 1 I:
within a reasonab p- rr
modjficaton has been apnro b' tte TW
made n the FF1 wor< e rrd ar
RFI repcr

tne Texas Water Commission

h request wil include the

e he proposed change, the

rame for action by the TWC.

ct 10 the submitted request

the request. Once the

appropriate changes will be

w, 1 also oe documented in the



2.0 PROJECT EACKGR N

2.1 Site De5c:cL. rsw— Naae is the home of the
Strategic Air Cornar.c (SAJ. f3rnb ar dmt: The mission of Carswell AFB
is to maintarn the :apab:iit f rateq w-r:ar& and air refueling

operatiorn;. SWMU No il Landf N. Nc of work plan) and SWMU No.64

& 67, French Underdacr yst'or an C separator figure No.7 of work

plan) work areas en ompass

3.0 PROJECT ORGANI1ATil0. e - or: sr:ct, U. Army Corps of
Engineers (COE), wii.. ose a c.t:-cCip v;rciect team from the

District's Geotectmna:a. trarr vrgee L;c:ect activities.

31 Fielo Peracnne. •;.
Worth District, a c:ntracrrr

COE Field Manager he1.:E ..eil -1a age:

with the District 3 ::e soc ie 5at
Each contract or a s fe

activitie; w:tr he el 4a;ae

o:t crto stz:t Ee
consist a iriile. 'W( oeerr- an. a c t
consist ri two ind. .jua5 cer..;;ca
Crews are supervzsec tv toe .re E.qio--

Fort Worth Drstrcct :r-w
projects on rIulitar\ osta •

Mexicc. Crew members streri:i r:rma n:f
hazardous anO oxrc waste HTh

experience level o re wate sam 0
The averaqe hazaroos was -:e, -o &

approximately years
3.2 Quality Cocorc1 Eeri:;ne

for monitoring and reviewino a :o

ensure tnat data gererater 0e o..rse
accurate, compLete precise rrserr
Manager a member 0: s s

and is responsibe r --:e
Section :;1{)

be conducted by the Fort

er will be coordinated by the

cc rdrnate all field activities

qoalcty control oversight.

carcqer whc will coordinate

Drstrict drilling crews

Water sampling crews

:rnn;ental water sampling. Field

ec logy Section, Members of

oa;ardous waste investcgation

k aroma, Arkansas, and New

raining sessions, including

The average hazardous waste

em: era approximately 2 years.

S re drilling crew members is

or am personnel are responsible

ac -. n every stage of the work to

:o oion of the work plan is

f the site studied. The Field

s the Quality Control Officer
-i1d C,. as discussed in

3.3 ua1ctv Asurane e:soxce .. arsurance will be performed by

the Fort Worth Distrrcr: eorechn:a. E3rc: trrardous Waste Management

Section (HWM) This se-ri:r3 eror' Geotechnical Branch and will



be resprsibla far a;. - i

The audt function aiya:u --o a

performance and syr:em acica :t a:
going review of QA :r:ce1r a;

personnel

:eriewing laboratory audits.

r{WM Section will oversee

.qaie program, perform an on—

aa QA training for project

3, Laborator, A a c a citv control testing are
performed by contra:.aa.rae re:: A ' n. ia performed by the Corps of
Engineers SoutJwest ;i n b:.r at.::. Wi Lab) SWD Lab's responsibil-
ities include procuriac oa. .- .:a. -a;v: aaal(zlng QA samples, and val-
idating chemical daia ata ;. SWI. La qazat1on, responsibilities and
key perricnnel are c;r;ac .aa LA a;. whac LS on file in Appendix
B of work the piar.

is performed 0y For: Wcr '. I .atr. ;t f. el
samples from :he fra.ai w;:i. it.
except tcr the QA sam}e :.e8- .aoora
Laboratories ::f Ok homa by en rr ,
and Alpha Nuclear, nqoci, X a ac;
laboratories wlL aa.- 1ar '

:ieid crews. When sampling
;.aw, 5WD Lab receives shipments of

s contract laboratories,

:urrently include Southwest

mf.: ..abcratories, Richardson, TX;
.oree new analytical

a'E.- .. rws When sampling is performed
by A—E contractors, herr laa. ra ri r'' c a. sampies except the QA sam-

ples, which are ser:. Wt ar: I.::ntr ila :ai:Ories include Southwest
Research Instctute, Eaz Act . bcrn: and McDonnell, and Raba—

Kistner, San Antor.i :I. t. cpr Eharcc as Inc. Additional labora-
tories could te acc:. ; a e aalecte1,

La:atL _io._.ia
are val dated by tha Lort a nc cear s
(MPD Lab) The val .oat :; :e 1;Oo.'

management manual, a0orat or .rc r; rrnrri,:
site inspection. T..ra 00,10,' c .;:

of ER—1I1D—1--26? r

and al contract laboratories

&iver t)ivision Laboratory
..e- of their laboratory quality

c.Ii'. sample analyses, and an on—
ic issed n detail in Appendix B



4.0 QUALITY ASSURANCE jbjELVE e o.. tv nbjectives of ths
project have been coosen :c fleet u (oa t characterization, risk

assessment, and remedral ie or 7hee -in be achieved with analytical

support between Lev I ar :'., : s rmed n ref. 14. As described

in ref. 7, toe rrLinimurn roer ii:-s eti . requirements which will be

required rf alL ana ytc. tor E r s 1 ' he oLlowing:

• Sample ic1er

ID's and CC sampe T. ItLOe

-rs--referenced with laboratory

• TTie abcrat- r- w :er tr1vrng samples on an approp—
rLate fcrrr.

U Each analit w, ep:e a- ra. valle or less than a spec—

i ied quant tatiouit o e rpenc1ix II Each questionable

rasuLt (based r aL ratr; oe reported as such. Soil
samples wil be ep :ed 1 dr ,*: rh' bas with the moisture
cntent Duti:. t tr later, and analysis dates will
aLso be rep ro

I QC. samp1es :: :

soikes, lab ra
Toese samples r anaizc
0: as sped: ec r

The data developed ::rr :ne ::e

meet the objectives Oiscurse he.

ness, acciracy, comTeteres an
will he developed i: the. ar- at rort

remainder wIll he mea5ur€n

soo. surrogate spikes, matrix
opl. cates and field blanks.
:ied :r: the analytical method

ited n this work plan should
e; tc precision, representative—

The majority cf this data
irllvsis ot field samples and the

4.1 Accura. A: oa ' e ceo- -'hch a measurement agrees with

the actuaL value, i e :ne jroun' c: mcd: :me:t bias. Accuracy is expressed
as a percent recove t ci wo n.ent: :f reference material. The

accuracy of an analvt :a :Pr edo- :iee:ned by the addition of a known

amount cf mat:erla. rnat: :,k— - samrgle matrix or a standard

matrix. standard matr :aa: .: :t C.e water or sterile, clean

soil with approximat e v t he ca I pe :t es porosity, permeability,
plasticit'i, orain sze. etc -s.e te. onpe The field sample matrix is
described as all componeros except the anailty the
compound being analzed t Ia: wL. pored to perform matrix spiking
on 10% of field samrIes as —L - r :- ct stanaard matrix samples.



Field sairple Matri: a: a r: -a- r :-. spixinq show how the sample
matrix—anality chert :. rt--ac': r arialyti:al results. The

matrix behavior of :ne spk: t:-.d simj- ne comparable to that of the

matrix of the :riq: :a. saan -- :e rnt::. 1ye ronsists of a known amount of

an anal:.ty whiob addel tie a r x b re analysis. After analysis for

the spike is 'ompie :CLI, : :r cedure is expressed as a

percent recovery ar r w fr :. w rrti fl

Typicalv, the ainot

is spec:.fred by the .dh( at
background concentx t o f

be spked for al. c gan
sample matrix, howe icr
and chemical ropex -

surroqates Acoept.ir
are cLscusseo Lt aria it

Co - 0
e oaLV

T rUr s 4: 1

11 2

• 2 y ar

r

c inti a field sample matrix
crgram, or 3 to 5 times the

•e sample matrix. Samples cannot
pssibly exist in the field

rrq uods, each of whose physical
surooate matrix spikes, or

a •ass of organic compounds
-a )arameter.

Freo.sicr r- i e-
of an ara1ytcai v ic ao s a a

and aria] yr1ca prccdu: er
samples The signi -ar - -

sample 38 a eld -- e. ii -- :o
Field repicates ar ax—.. - t- rd
shipment rf saxnp..es f n a 9r ne'
analytica metnod, - e-
percent dkfference RF - e' -cr -

componer.t reat :ve - '- a I

whe r aoa. :t, ri- •t a:
ana].ity - nc-er t a:.

re tegree of reproducibility
he quality of the sampling

nc1 by analyzing replicate
:eraent depends on whether the
i aatr:x spike repiicate

tie per batch (each daily
r ate:. Precision of the

e t caculation of a relative
a r c:a.i recoveries of a sample

x _JO

e sampie,
:e sample replicate,

ioos,

where - axnc .: ae the sample matrix,
amount • ' premo •t the unspiked sample
mat rIx .qua. t zer rr the standard matrix),

mc: - amc n.t f so - e2 ma r eccvered in the analysis



anc . omary to express RP

These cal:ul iono - a. spokes and matrix spike

duplicate.,

4.3 omplerenoo e;:o'lte:i e assessed by comparing the

number of samples r:lected rh- nnnbe: ap.es planned. Analytical
completeness will asseEse. oy 'orrn)arL: cal number of samples with

valid ana.ytooal re s o oe rixnbr : oo.lected. The overall

project comp.etenes eicr com: tetween the total number of
valid samples to tn mmber sainpo p. The results -will be
calculated follon: oats at r. aod ompleteness (C) is
determined by

wher€ = :
and P = .ompe. o -Ca. ::at a

A value i or h -- E tess than 90%, problems in
the samplnq or ana. . a. p: -eco. e h: .. - xainined and possible
solutions explored

4. 4 Represent at .-ieaes. .e r s.-nt i s expresses the degree to
which samçle data acourately .cc re ie...- sent actual site conditions.

The deternination or re repr=sent t€- da a will be performed by:

• cmpar a... -am 0 :;se utlined in the work

p1 aT.

• :dentotyonq . m..i ... 're iata in site character—

.zation act

• Ccmpar onc ar.y sc. Loates with samples to
determone t spreaO

-

• Exainir;:ic t.. . r .03- au

Representativeness t..o- ree:. The representativeness

objectove of this wc x p.aO - to =:m. 05:. flm--representative data.



4.E Comparabi.
conficlenco w th whi ri se
sets inclide data generated v
work plan data generaec O tie
data gene :ated by te same rorar cv-
obtainec is ing diff€ r nc samr in; e tn.

comparabiLity object;es f ia r' d
using standard test methccs nd

data as possite.

4.€ Sensitivit :ens

calibration sensiti it. and e a:i. r': i
ment. Tho calibrat r ser;si
evaluated in the coretrati ie

is the ra:io of the itiat :— .s.
analytica.L sgnal a :ver •r1a.. 10

which is based on te 'ersi v
concentra:ion in a 'ampie wi' rn .
tion lirrii':s represert ne sur f
procedure pLus a saf e fact ie oe
quantitaton limit . ,art it r

at 'e measure of the

ti another. These data

i..es perfcrrned under this

ous investigative phases,

r—i a of several years, or data

analytical protocols. The
to generate consistent data

i a much previously generated

erru which refers to the
•'tr tvitv of a piece of equip—

th calibration curve

The analytical sensitivity

h- standard deviation of the

The detection limit,

ir is the smallest reported

of confidence. Quantita—

-rc aint les in the analytical

imit :s a part of the

er in Tables B—4 to B-9,



5 Overs±oht

S 1 F€ri - e will te overseen by the

Field Manager, who will meet w:tr. h sai-ri nc drilling crews prior to the

start of the proec: The pposf :h:r'-t -g s to review the objectives

of the irwestigatioo and res:.. e ary unc-. The Field Manager will

discuss jj-ifljng lo:ators andc learinrer. implirg parameters and equipment,

decontamination, an:: any speal .'riller ris ot this site. The Field

Manager L5: responsire fo.t ersuxr:. ht a1nt :g procedures as discussed in

this wor plan are to.owed, tai: th 3a:: rk s completed correctly, and
that the quality cortr:. prooedure or -v .unplemented. The Feld

Manager 4111 serve s a liason berw€-e-. amt:iang crew and the laboratory

and between the fie: rews r1:: tr r anger.

A -- s: wrl serve as an inspector

for all iillllng actii:taes. He wi. :a-i- :euree in geology and drill rig

experience . The inspector w ... pzpe ri so: e5:rDe samples, cuttings, and

core, mona tax drilllna opera' ons, r e se irstallation, record around

water dat, and prepar we. :aq:smr r: :1j ioqs

5.2 Dralling :ecnq zn:: :vinoe horngs are dependent upon
the spec± Ic problerzs arid ob e t''s a en :: ';:at ion, such as the type of

samples required, dett cf w. - t cc ns i nd and the presence of caliche

and uncernented zoner :r c si': it:. ::x: 'n::jones will be used whenever

5.0 FIELD OPERATIOll os ec r. ::. c ilor.g, well installation,

sampling, decontamiost o, w:: e : S::iid .-- :ie procedures, and field
QA/QC.

possible However, :i I lina w..t: ate
where dr'i ox ar tecnn.iques n: dt eito ec

as the crculatng xneaaum cttriarw I
a device which separstes r r ,nO itt :oa
5.2.6.1. Cuttings w'-i:-r. sete cu
disposed cf as dscussen -ctii
an in—line filter t.c avci arc rodu -ti:::.

borehole Drill prpn. is oa zres, as,
ground w:.ll be steam leaned s d:os:e
which may be used ar tri i.nu hareS ole:

below. Seieral daf±-rero :ecflriques :nk.y
the best results :es

• Hollow stem nicer. IC

:-iao he required in instances
In methods utilizing air

'z cc directly through a cyclone,
n::h is discussed in Section

-v lone wilL be collected and
e: sea air will be passed through

r :ther zmpurities into the
I :ther equipment used below

e tc:n 5 9 Drilling techniques
0.: toting wells are discussed

--e a' each location to produce



• waD

• Di iJ

• Dc nveot ::na •

er
flight aicers witn o ric t acne
sampling cevice, suc. s s 0(0
take a drive sample cr at ne
wireline core sarnpe Oe - t
stem augex has the w: ae

• Maintains h
ma tel a a

• iLiio Ir . e

• :ermIt s goo rixiac

'4lrelcne :o anu e

• Jio to:

spoon, Shelby tube, or

• i'roduces £51 e c:±ate .e : is sutficiently stable to
stand open wce: :e ae re

• iarge Lnterr .i1me .;e oc r greater) can be utilized
as tempora ;rfe isc: i :inq techniques.

• Waste .s Lfl 'rc.c::h are collected at the top

of the noDe Thee qeoer a Dv c. nto a collection container

as discussec cc. Sect:, Th ninai. Liquid waste is not

present unies OC :

Limitations inc ude:

• tiffiouty C pene r :1 e.
and tft hax r :ck fc cmat

Denetration limited to soils

• : rc. = —' ercusscon haxmner drilling

nc technique utilizes hollow

rsnetrate the formation. A

weren through the auger string to

n:lude use of a pilot bit or

cC : assembly. Use of a hollow

ca ec or poorly consolidated



RSc Los a: i exesive deoths.

• Iablitv t : sta. -atron because cf depth
linitat iOflS

• N*ed or ar: r.:: ott ally contaminated
areas -

This method of hrii::, -ro - Or0ete1rLning stratigraphy
and obtaining saxnpls at sria .ow node: 1epts 100 feet). The relative
ease of obtanrng sampes un-:fe-:eo y -- :i nO fluids is a key consider-

ation in employing tns meth 0

5.1 Du-a1i Reverse :.Ai2in. This drl1ing
method was developer ro Canaoa fr- p.ret z- :. :± glacial till, alluvoum, per-
mafrost and other urstacie f rma n d:catjon of conventional
air rotart' driJng tw: ix re : - ri zed (outer and onner),
with a drill bit attacoed or. h-:: I ripe The drill, bit has a
slightly cireater diameter h: thot: its s the casing essentially
drops by orravity mo : ne h re A ;r dater down between the
inner and the outer oasmo:: ps :- :h+- inner casing with the cut-
tings which are passer tn: :ur c::-e -ootqes of this system nclude:

I apc Jri or o- u e er a:ed :r consolidatec

matermaisor3 o-ss rI—

• cuttmnqs are. -t -rzent1y being drilled since

aving from oqne: -re:oze:1o. :r present, The air circula—
lion returro :r O- e s-zt - v oap:Hiy allowing accurate
.cgglnr

• Recognotmor : sa r -" n to water reaching the
surface wtt re-it -.os k ' e: --:an ne determined through the
drmll strmr:c:

• tmall oamet : e or -a ro: be run through the

• Eoreh-oe mnt-:i t -so:' :t -- o:er :asirlg.

• ytem caaie f rirr; e: or to 1000 feet.



Limitations ccl octe

• Snp.ing wi -
depending or oct inc y e
sampes may o cc

ccc e:s may not be possible

:t r, collection of whole

• Inly small camete: - nstailed through drill string

(generally coches fl of filter packs is usually

not posibl

• Irine ri.J. 0 r.c 'rrc - rcted throu9h outer casing.
..l drill :o ous e c:rec- toe hole.

5

Drilling. Thi metroc is s1rcca:
ling in that two d.r. oic-e :o:.
outer and up the iru e: rec :e e :ct
the surf sce The cite: s:: i
driven by a percuss r. oamme rat H car
is applied orly to r te ex pE

integral unit which oe -crt. :- rt ra
string with a 5—mo: rs-ie arrte 0..

available Lual wa.. :pmc : -
available (of needeorvue xne if-i
AFB whic woj. aolo ost. - c 4

this metric-d utiioze:
drill string w.mth a. a-j:ii- r: e: ar

simultanecusJv drv-or -t -cc --r
physicali ;coried hr Th a
while lea'c inc the tb : --

Applicat.:cns of thoc -rmar
shallow ';c moderate cetnr, c--
conventionai rotary equopmerr r
triple wall casing 1 troosi cii :

on site r3ecafc: corict corn-. ecitmerrt
very helpful mc cflc:r?a 1:: cm ;

part of the Serto-On ermtx- m-
essentia' since the rca 'i - c

wells.

:culatiori Percussion Harrmier

rei.erse circulation air dril—

crb air circulated down the

rrcn the bit and bring them to

cperi—faced drive bit and is

-c-c into the ground. The impact

. d outer drill pipes are an

he onner casing. Droll

riside diameter is connonly

crneter of 8 inches woil be

:ations coxmnence at Carswell

:aireer wells. A variatoon of

vttem also employs a dual wall

b outermost casing os

:ua wall casing, but is not

f the inner drill casings

---onaintain borehole integrity.

a on of large diameter wells at

rr asing to allow insertion of

pth of penetration with a

h-cndred feet, but will depend

r icties This variation may be
c.:r:alcche zones in the upper

oth -he triple wall, cs not

a000r, of 5—inch diameter

Specifoc advantages

drilling include
e corculation percussion



I Guod penet. r cc material varyinc from

cLay tc cobr

I Dtector o uneflt of water levels through
tie iri SCrT.

• Iistaaco .n. o. r11,. string.

• Sampinc w1 :::oer :ifl-. cr: c:i.l string without the
necessot c 1r.:o' he

N Ailt.v to r ce-:pt ooil. string.

I Mininozatc . : :.t: 1 rinu.us, which is cased
duriq ai .ic oer

• ADIlito 0.. 10 . :r e ir-tegrity in unstable

format .orLs

• Flexibloti .e:.aoe :t .0. . ai rotary to penetrate

resistant z.ne. .s otilized.

• Ava.ahot .: o .opa: .ozirig this methodology as

well as dua wa re e:s :: u. ry, and conventional rotary

drol inc

Liltatocris t hi : r.

S Pene.ratocr dficult with the unassist-

ed dua waL v' 'eu.

* Peqiorec cg: :ia ep approximately 300 to 500 feet
and .arae c:arnec : uo - -. na,nuxn capability ras.

S Fisk f ca ::cr.. . wLth a very large pull—

flC ::apacit ,re :e ne

The dua... wa].i percuo;: ne . ase f sampling as use of

hollow stem augers, who'e benq efo ieptnis of 450 to 500 feet. Three

hundred--foot • 4-onc . .iaxnet mc: '0. :0:: .-. nacre been installed at
Pantex Plant wLth t :r menh



5 4 l:o :: s n the methods above,
this rnetncd effectruelu stab.czei te hcie:: burma drilling in unstable

formation, wthout requa:rn.. water mu: ::, this system an outer casing is

driven into the ground arrun: and ab v a :ua:cing rotary drill bit and
pipe. The bat typi:alv cs ual1ex : i cii circC cc than the internal diameter of

the driver casing. The :irrve:. oaiiris c: with a drive shoe. Air or

water is circulated down thrugh me crlcc ci 1 pipe and out the bit, then

up through the driven :asing Essent iiL. IS conventional airor water

rotary drilling with toe add:m ion :f a': :: Lising to allow drilling in

unconsoliciated formati:ns 4d-iantages cb ystem include

• 3crehole stari :ti :ra1:a;nc: casmng in unconsolidated

Ecrmat ions

• ?€netratior. ax ap: .: ciated material, and use of the

ait allows ocresfu. oerie'rec ci eListant or consolidated layers.

• uttc rigs ac rcx'- wi :u C: ci hmqher in the borehole

• .ECognitaon 9ai: -cn a: remenc of water leveit is
:Dossi tie

• lo.€ sor arn ro or the outer casing wrien the
Lrinex drill 'm::r:c retcacte

• cll (5 an c nc a :c: a c e wtriin the outer drave
: sing

Lirnitati r.s nc de

• rhe inner b: . sri .: mus cc cc c iron: the hole to allcw
sampling wr r. p:t o:on r Sic:::'

• t depth, t:— iu a Li: :ases.

5 .5 Conrentaona iuo Rotary Drilling. In this
method a xotarv dri.. hut anc uape aic us.r : advance the hole. The cir-

culating fluid (am:: water, : muc :s punce i:w:: through the drill string

and out the bit recrrouauun c:' cc s:r r:ough the open annulus

Advantage 0± ths vseci :r:

• .apic periet : :: :sr yr mtron material.



• Rgs available for virtualy any
esirec noL- iaise:c

I i:::o cie :c- :r s:- f teet are feasible

• low spli a-sSr.b::: <mrng in unconsolidated

:nater:als ::e:isr: arnp-' 'es an liquid—filled holes.

• 'rt.ua.lv . — :< be un in a liquid—tilled

open c le

• ]ciw5 recos :sc r —at a e s:- ad measurement of water levels
is: ar has :ee: useci s, ::s, - :c fiuid.

• Oe cf mud s: -s: -< d well installation Irs most
types ct fraciccs

Limitations

• atec: r mu mcs 0esec .e stability in unconsolidated
:nateniil su: as

B P. lacce vcst me - ass contarru.nated fluids is
poc du Ce d

B RcocTr1on : s<: :: - r- 5 uc t: impossible it water or
mud are use

• S.gn s. can: - :a nsaturated formations may
0<: CUS

• Outtnqs ma. :ec:i re asr, c sod and will be xuixed wath

mateasial frsrn avrs :qres : : :ec.e.

B Formation damacie res t ci 5 ::f drilling fluids will
increase re:u:res: we Ie's—lspne:- - : -t. and may permanently affect
welt ertcrcar -e 3rc.r:o: :wite: :< quality

• D::ii stxirn C;.. s ce --c::< -c nc te to use most sampling
devices

• nate: :.r mu wasc - s:ucs. e 5:,-, - Shexn unusable for chemical



analier

rlon fos, Er I irs are used to lubricate the

bit, remove cuttlnqs and Keet the ocr no ::;ifferent materials perform

these tasks drffereitly and ice sc irse

A. r irr.r. rarilv to evacuate cuttings
from the acle It acivarinaqe rs tna ir moisten samples ano
compromise their usefulness r rest ng i'es riot mask water—bearing

zones. ALr and cut rngs eavrno ne hci : Lected in a cyclone, located
about iC teet from the work area The pr. ie r the cyclone is to minimize

dust produced ifl the driro Ar rred from the top of the device

and cuttings settle our and re iec tar ratainer.

a.er a'er
methods dr not wcrk rsucc cases, rord
Carswell AFB. The water wil be a::csssii
analyzed as needed tr the sane a:aJneta

a oases where ar rotary

d1e: will be provided by

he work site and will be

c he sampling program

Muc M .roentonite with or wothout
other addc.tives. Bentcnre ails s csi on keeping the boring
open. Additoves, L usec. w .. seieo c are to ensure that the

groundwater chemistry wo 0 beere :e:.razed type of mud is foam,

which is made of a ciodegradahe rclrmer : crerties similar to soap. It

aids in Lubrocation of the b. ar red icr rcoxn air drilling methods.

oonc .o SIrs eqiipment to be used n

conjunct ion w.ir h the in ecr.niuair e: above is described Lfl this

section. rDther types f saxn ric: eq corner be used depending on what is

available from the crc. .ico ctr- t r ii: c reconrques for soil and rock

are discussec rn Secrc

removed ]i air or ot ie -oils tt roar
identification and mIost ore arrriro<:rnat
not suitable for any type f

oxa Banre

sampling device wott a loraten or he

or modofoed, ann use wth t her vpe s

produces an undsturned samp su:r at
fluid, if present, erioud ce remover rrorr

ocuces cuttings which are
;Heful for lithologic

led with air) . Cuttrngs are

rel rs a double—walled

-rn tarrel. It is used by itself,

no equipment. A core barrel
eccoal or physical tests. Drill

scnpe to prevent moisture



penetratoco A sam.:' .oc, is suitable for
permeaci.ity determna 's.: :.. x weli as physical tests for
disturbed samples

ucic ca1:

walled samplonq dei.:
is fitted with an meca saxnp. riq
undisturbed sample, :. :.s .acec
The tube 15 removed trcnl ne:urre.
in poorly consoiidatd rrcaer s :€isc;
types of tests as cc 9ample

A

sampling device whac:.

frequently used irlsioe r;. eir uers
sample is representa t- raIs
It can be .ised for chemcc
turbed samole such a Aterbe: c. i..n: ,
grain size distrihut cc:.se em.

She. :...)e A '.

which is pishec into aces
cohesive materials A Oelbv co rt.i ht
materials or playa so:merrs

purposes o: laborator. e'oir

S eoi5aLj h' t:

be descriDed deta., .sng e rjs
(Eng Form :83 is te oLe e

groundwater informat. r. mp.e deEh,
descriptior.s cf core an: :tne: am e 41.

— is:)n barrel is also a double—
oct shorter. The inner barrel

It also takes an

ampling tube as it is drilled.

n waxed It takes good samples

e are suitable for the same

310 .on :s a small diameter

ct: a OriTe hammer. :t is

r types of casing. The
oc:cered, but is not undisturbed.

C not requiring an undis—

cchange capacity, soil pH,
cy mineralogy.

os a thin—walled sampler
e promarily in unconsolidated,
tS on sampling near surface
cc e an undisturbed saxnpoe for

ointeret during dralling will

:c—ecs ceological log form

cogio unit encountered,

:..ing methods. The

;d€ litoclogy, color, cram

size and range of grain soce, s.scor:cla:y ma .scch as carbonate cement,

moisture xntent., sedomenrary runuie, :.;-ene and general orientation of
fractures anc other lat a eter:oorie: : be cent by the geologist.
Boring descriptions w: te deterrur.ec rcrr : rpnysica logs or from
character.o2aticri of ctoncs c LH ct . wcere samples or core are not
taken. A ceoloqo: .cj 1 ::--: . :A:c r A

5.S. Eoreno.e abanionmeict A.. :.5 not converted into

monitoronq wells wili re anancioned t' cement grout. The grout
will have the composi oon as descrinec 3. E 1 After the grout
has dried, the settle:nerxt epssi : . ac to the surface with



additiona. ?ooot
5.3 Well

____3t s will be drilled is.ng one
of the method lit Sec n well expected to be

installel at Carswe, AFt

U S] low OroonOwa el nc

The welir w.. be :epth of 30 feet for the

perched xoundwater ione. Jn. ese'-n s te i field conditions may
require mcdificatiox,, ut e:a,L :e.' ir. ronstruction/use objectives
will not te affectec:

J_NtorL
threaded (F48Csot..f 4 :s:o. w

approximately toree ee iDO- th'ro a:;

drilling method, cer:; :a :er cc
centered an tne well :
drilling svstem are

ac:
covers, et:., w...ll cm.v wit Texas 4are
ately beet ot we . an .i. )C ct
protective stee. ti T c

ground suracc arc w . 0:
personnel md rarnwa :
six inches tftok, wi o
surface, sopec to p ;mct' or
concrete pad an lacern cc c

reference. Fouc met ::
well.

iomanaL diameter, flush—
5tafle from the screen to
.n:Ient upon the type of

-cded to keep the casing
u.cessary when dual—wall

:oristruction of welt pads,
no :con requirements. Approx—

c;-ound and enclosed in a
extend two feet below the

vent entry of unauthorized
ps. concrete pad, four to

casing at the ground
oct will be placed on the

- rye as a ground level
e concrete pad to protect the



diametez ;ch

may be su.:.e:t t::

screeo wa 1 te pIac.

to its ate t risu
saturated zooe Eu
the lengto o scree
OOl inches iress
Field Manige: may e

in the dr..lL.rc pro.

based on bar rc res

screened with four- nch
rched aquifer saturated zone

;ations in thickness. The
toe saturated zone and extend

ntercept the top of the
the perched groundwater zone,

Screen opening size will be

tes ths is inappropriate. The

tcreen sizes available early

a standard sizes will be known

C ( eed,

suxnp below tle s:re: s

thickness of toe fie-ra:ie

more than ttuiee tee K

inadvertent re ;oirrev
feet thi:}.. Stcu.I

back witi beot .rllte

perching un.t retor-

, r 0

i. :e

r..., four—inch diameter PVC

that have a sufficient

t.e perching layer is at least

the perching zone may

iir.c if it is only s few

e borehole will be pligged

anc;e the base of tfle

annulus :)etweer toe r—- a
to approxinatev ou :ee a; e e
(pumped wet c r ropp; 1r;

factory prepare anc wo sri-: 4

applicat.cns owe-: o ;a

early 5taçes toe es o-
for the :rrinat

uncontarru.nate -ireS in:

seal w1. ne pocec. : -e O 0- n
accompihed ty usir . ct .— -
dropping or pumping wl r t
may be dx oDpe C iown . s: .u -'

3 t4at -

- .er will be placed :.n the

from the bottom of the hole

s.:reer via a tremie pipe

pipe as appropriate. A

i-iticipated for most

is wlL be available during

.te: nack is approFrlate

e stockpiled in an

the well site.

bree—foot thick beritonite

well annulus.. This will be

nq rlia a trexrtie pipe by
• ng method pernüt, the seal

.ope arid the well casing.

pellets, fLakes, rowle: . r -
lation. Bentcr:ote p wjx :a

iS .)pr pr
I .e composed of bentonite

:sure successful instal—

rg The manufacturer,

.3 .-er.

tr -aQe

er. fe.c Sr ye

st.a.. .cd
:e rry

m -ar trcc
rrnat.or .ra s

S

rain - i:':
O re

pa -



brand, arid amount ronr rued or: the field data sheet

and in trie foeld jot. :nil A:: ut:j: must meet the same

requirements for norir:tetfe:euce :' 0 or waeI monitoring objectives as

high purit.y benton.ioe urei e:e:: auritiveswill be documented as

to source, manufactore:,4na oem: a :unu: :' n The use of any additives

(e.g. drii.lng mud olyine:s : fc,irus ':, a:oaded during drilling oper-

ations in saturated zones wh, w : 'uent1y monitored.

construct :on and bo eho le aban zoncenr

mixture of water, cement • anor appr x:mit e
pumped or poured throuqh a trerale r C:t:
quantities of grout used wil, oe r-:: r
journal. Grouting .il. he a:'omp ,stei

specific app.ioatio:: Genery, :rru.
placed iri the annuL.s ns ar 'ie re p:eu

will be pumped in s:ages 5 Li et
withdrawn to the toroooeue::n
achieving an acceptanle rou ri:
annulus.

used for monitoring well

:t will consist of a pumpable

entonite. Grout will be

oen hole or pipe. The
ne well log and in the field

aopropriate manner for the

::e pumped through a tremie pipe

.y installed seal. The grout
:m) with the treinie being

each time. This will aid in

he probability of vonds in the

5: :.
Schedule 40 FV' -o.Lrt tv t.uso :c:t

5:4 Deoeopment Ar':

completed, wells wi: he ev' :pe en

as fines from the sanc fiLter hi n

will be .oE iled and, or rumpeO
will be Iispcsed 0± :0

nd raiser pipe w. I be

ing well installation is

or l fluid and cuttings as well

::pthe well screen. Each well

:'s oLear. Water and cuttings

We snriema0 ..s A or a 4i1 be prepared for each

well wnizh wii contain a. :e:ti:nt or 0 :oncerning the well, such as
drilling method, instal Ia'. o:e oto ic u : ir: r . casing materials, depth,
locations of the be orort s-or,, reu nc opening size, filter pack
length anc gradation oroir c ::e se -. oeght A geologic log will
also be :pxepared to: eaor e :: nernator forms are shown in
Appendix

5.4 Location luiVey3 •.
ically located v survey Tr.-' suzo'e 'Co

meet or eceed a Thorn :rier ass I
This anc'. ac equate apn :or,mar ci. v

it unrig wells will be phys—

t needed will be required to

to an accuracy of 1 in 10,000.

irizontally and vertrcally.



The ccntroc'.r wi e.
establisted by the oa-' an Gc fe
be in acrordance wi' exas ste ln
NAD 83, arid vertica :.:rtro .
National Geooetic Srvey i1 T' 'ott
exceeding 300 feet .. 'a r .— - .

the same bench marK

5 5 Gecpr.ysio..xcev

-t fron. mnonumentation
'e Horizontal contrll will

te System, North Zone, using
ra;.ce with sea level dat',nn of the

.i,.i. be prohibited froir

raverse and from clos:ng on

5. :0r,

determine strat igra by and tre cor' iut -
and the pllyas and r spe it s --r Tm

during toe RFT at rwe

reflecticzi and ref r: They meau:e
through t: reflecte frort su: surt,i''e .sye:
information abrut •t e r V -:c 1'sX

- 5 Le I.esoe
measures the eectr.. :a, :es:,anc€ C: surs:
current i implante : he -r:ur w t :

difference is measuec tv nor -,:urre-flt :ar
penetration os determonec oy le'c ode s; s

the poros;ty and pemear . sn tic xn:
of the poe water

coct rac
measures the txavel rn ric amp..uoe

waves. sinaI , ante rInd • mov'-: S wi' c
energy downwara, Rel.e:te —oero i:
subsurfare profile . menera e . -aia -

strata arid ariamoje ar . u a:
drums, and tanks : '. — ,se i -

4 )tc: ....

performei mci ide e e ::magret oird ic

Electromagnetic co:n:uctivlty eternioes
of conduc1,ivot ifl ne- sna c t 3:

eophysics will be used to

hclogic units across the base

wing surveys may be used

-ro,, surveys include both

3ve1 time of a generated wave

1ese surveys give reliable

these layers.

Electrocal resistiv: ty

a 'ayers. An electric0l

e trades, and the potential

o 'lectrodes, The depth of

esistivity is a measure of

-ir. cissoived ion concentration

rcund penetratorrg radar

e ted high frequency raco

t- cround surface, radiates

u-.iV recorded and a shallow

t f:r locating near surface

or locating buried popes,

specific capacIty.

- - sorceys which coulo re

mc magnetometer surveys.

zonta and vertical variations

:acnet-: surveys are csed to

locate magnet:: mat—: .. ' :our.c penetrating radar, but



with great er :ett5 otea physia logging will be

performed in a. 1 bo: ins : £ ru can- ce Scecific applications will be

decided Y the fiel: base: ur'. h:i:g de cation, casing present, and

condition. Geophys:a :gs my t b -'ases where borings are only a

short distance (few teei s:e.t :roes which have been prev-

iously l)cgec. Geopbvsics L e yceld information on lith—

ology, snratiqraphy wates ra c ':i iensiy, porosity, well
constructon,coridit a. w :f boreholes. Specific types
of logs wticb nay h cr1ci ye :ur c ors at Carswell AFB are

discussed be]::w.

rh log is applicable in

water ji nud ied pe ll— NatLr r. :a potential resulting from

the interactor: of :r1 :ds mr:x, and formation fluids are

measured ucb toat r- ro ye i a :on f this voltage Typ-

ically this i:;i .5 :et:: :1 ne ed thickness.

- aanxnR oc can be run in dry holes
or liquid filled ho, a: i. he ru:: tt J or metal casing. A detec-
tor in the bcrerioie nea: es cod: he formations intercepted
by the borehcie. The :-a'::a. ad::c::i :0 :t an if the concentration of
gaxmna em:tters prese ic cas'. cm Oi icc a: .urn) Generally, the con-
centration of these eiemencs h:cner ii.. - Than other lithologies The
log is used for con ea : 'cr: e: - es::, and in lithologic
determonat ion

ype o: log is applicable in
either applied directly to
this type of electrccal

:ooic ion logs, multiple point
r-crcctivcty logs, and micro—

Ot.:cn, correlation, and

an be run in open or cased

holes, ir 4ater cx a cry rorecie Tie ::sc r.de contains a neutron

emitter (pLutonrum—beryL:uxn r ame-ic --ruxn--'-: :urn) The neutrons from the

source react with hytro&er n -ce -0.: rn to produce secondary gaxrna

radiation and lower energ- tt:erma., re-cc::. eierally, the detector

responds to toe gauuro raO:atl ace -- c:-ted formations, neutron

fluid'flllec oer. ore:- Ar ect. LOi. -i

the borehole envrrorcaect -o:uce: ;

source logs are aval arr,.e -:oncnerc:a., e

and spacing rescstrty .oqs, ate-coo:, o

laterlogs Typccal cces .nC.. -cc r. re:: -

estimation and/ or Ca ioat icr w-ie sa



response ;.s a func :. t::uat. -. .r. b neutron tog can also be
used to sntmate wa e: sat .ir or : tie f total porosity is
known.

5 BuDeziaia:taira) Log. This log is
primaril' useful in n:ased. les but ma rn:di Lied to yield useful results
in cased holes, particularly S tbe asr.i ::n-unetallic. Spacing of the

source and detector are vari:: tc o .s depths of investigation (i.e.
diameter around the ocrehce Th ode a a medium—energy ganuna ray
source which is placed aqa.n t.h€ h<rshc The detector measures back

scattered garmna rays wriict a e prc.pot to r.., iectron density of the

formation. Electror density relatec rue bulk density which in turn

depends or the dens Ltv of th cJ rtut:ir .a:, the formation porosity,

and the density of :he flid.: i ;nh The log is typically used to

determine porosity arid fnc :y . :.larly usefu... when a neutron

log is a.to ava:tlab.e

s a shallow investigation

on cased holes. The

•ialoty of well construction.

r. bonding to the formation

5.6 Physca t,:ounOwat. Tesi

5.6 one we.J. is completed, both

the water level and oottom c wel. w, t. so. red to the nearest O.C1 foot.
Measurements will be marked rnrie., ie rasing and recorded in the

field journal and ot oe anrr', ia t rmi ertru: probe will be used to

establish equilibri.uir watr el.- sr tiE well depth. Any well

condition problems rite: aoo. a.o e oi the field journal. The

probe will be ririsec o:. Type reagent wce: irmediately before being

lowered tito t tie we arc omretLat Lv iooq :t. from the well. If the

well is heavily cont mina cc. ;idd irii .: f tne probe may be required
as descrrbed Sect .c

A:

oer

uncased c le, but irav asr rut or xo
deteriorat ior. :s suspente: roe rr: nce us

provide a measurement f wel toaniet€o
zones and car. ne cser :at ri or

Bc rid

(i.e. short oiamete son.: c .oco y L,g
primary aplicat.ion :.S L., S to 4550
It may be run in new we.. :n*rr
and casinc exists. no e.

1:0 s generally run iti
o wel Is where casing

'r-e or more extending arms which
1045 assessment of washout

osit:.v measurements.



. :s
the hydraulic para1nee:s t n a

determine per eabii::v atr, :ix.
fractures, ann othei c - — s

indication cf permea:..t t. -. at -a'

very sma. tes' spec ;rn4r A owr rnw

well, and the r-ate ero a

?ac -o-. ot

the monil.crinq wei 1etmc— tte e'
intervals Results r 0 te ack-: s

profile hcr the stra • ur,' '-re t r
rnation wth regard t t v€-
vadose and phreati:: r.

sealed off ty a pa:x I t
drilling, then the t :n f e o-
second packer Wate 1 in-i ie
packers. The toimp

ity.

5 4 it

characterstios Cr we. ies ;ia --
are used for 'neasuzi wa - r -ve. i
for a sufficient per

the pumping period, Jatr e-- a -- neas

frequency to establi 3t wt. ita
are agair xeasured t stl - d oer
expensive snd nuffrc . a-r t- ha

yields ir.format tori t a .r a

case wutt the above - ar ar ataino.
conditons, s.ich as ex:neani. -t :b
pump test 411. be dipse -
from a ccn:amtnated

. f:rmed rn order to determine

rtose of this test is to

ciccount bedding planes,

—np s can give a more reliable
t whrch is performed on a

f water is removed from a

:a used during drilling of

a--
,i

of discrete lithologic

ively delineate a permeability
tng, and yield useful infor—

It groundwater movement in the

sed n the borehole is

-s est is performed during
ic same purpose as the

lot- into the zone between the

I o oalcculate the permeabil—

3cc- determine aquifer
amp well and additional wells

The test is conducted
brtuxn conditions. luring

a1 :f the wells with enough

lmpinc has ceased, the wells
A pump test is more

itS or packer tests, but

..tian —ust a point as iS the
i- of depression and boundary
;r ;undwater removed from a

ect ton 5.11, if it comes

3ampna F c ec-aret

wnicn are t'-sted rot
cierni:a te-s at

t the var .- te

5 7

material

tests or

be test ect

under each gruplng re gcver Atioe ctx

added rf necessary t rrorer haic r

a -tt cra solid or liquid

se pa t' at-c These may be physroal

0 - cameters which are likely to

at rs-e A complete list of parameters
Altltrionai. parameters could be

ole



TABLE .i EARAMEE} E ;: . AFE

w e
parameter

volatier:

sextiivoat ies
pesticdes
metals
cyanide

dioxins/ turans

field parameters

S i: 11

s: .i rock

)pen wells are wells

samping equipment They

mersible or purge pump and a
a portable generator. The

Iu::ina purging operations.
emoec1 from the weI. and

brush. The bailers will
sd n Se:tion 5.9, Th the

1: ou::ginu system will cleaned in
me ror . wells may be equipped with

amplinc pumps. Any active
t ated production pumps will

samp.ing is requreo.

. : :rss. Prioz to sampling, the
stagnant water 4ith ':ie we t:eosi .: ines) wil. be removed so that
fresh formation wate :ar: : ste: ioumes, pH and conductivity
have not stabiizeci, nend, : oe removed. Handling and

disposal of purge wae: d ssC: 5- The well should be

sampled as soon as e: ir : s. wi recharging wells,
sampling should take ac.— s : :'scharge has occurred to fill
sampling containers The :3an,: r... re e r.1 tne recharge rate, if not
innediate, the date, me a,: :a- :t pur :. ni any unusual conditions
noted with this opei :r. 5. --de:::ated :ri equipment will be thoroughly
scrubbed and rinsed '. iser - ater each time it is used.
Under heavily oontam.uare - -nkr-orr' -3dditional rinses will be
performed, as iisCu se:

x

x

rcn(1water orntoo

which wij not me f tec, w:t 1edr-atec: p :1:: rio md
will be purgec with soor ah cur :n . sv -r r:i sampled with teflon bailers.
The portable system

discharge pipe. The rrqe pos
generator will not
After purging s com::e:
cleaned thorougnlv w

be taken to the fe ac in
well shows evidence t

the same manner as :- ::a. e:
dedicated purge pumf nC
production welts on
be purged and sample



'.eld parain€
cTolal lie orar..

Pestoides

Senuvoiatil- gr
D;.ox:ns/fur.-
Met a -

2''an d e

eneaJ qua.

teflon bladder pump ptc. pum
should be about 100 rn r.ut wt h s
Bailers w:l1 be sio.iy 1cwer': in te

placed downwnd of he wei priet f-ui'
Each pre—:leaned sarnpit mr 'iner wI

discharge tube of te puxn corruno cor
sample bottles. Sanipilna eqiiprnen: nd

Contact, and may be a:d mn iastm3heet
will be sampled bef: re dcwnqadient. e1'
least contaminated he most cont:aJr nat

Samples of groundwater fcx :remica. inalv'

B

B

I
I
B

U

I

t sampled with a dedicated

bi1e The pumping rate

n' .g to prevent agitation.
generator, if used, will be

L m contaminating the sample.

e crect1y from the bailer or

em wall not be used to fill

ners will be kept from ground

e ground. Jpgradient wells
dnhiiing will proceed from the

,.t that information is available.

Ir- taken in the following order:

axdling requirements or each

e sequence of operations for

'f ne sampling day

scibie liquid layers are not

t. dealing with ixmniscible

ard are listed below.

e ana water interface will be

I.e apparent thickness of the

t+rence between the Liquid level

1... '

Table B 1 Ists r,t 1:,er ,: es#v
parameter and Table st.' n:
groundwater salnpiin m. f 'w'

• Eurge stw—:":.a:

• Purge and smpe r- w-
• Sample slow re:narue

• Preserve th- mes
I ?ackaae and

C. 4 sc .e Lsve.

expected to be enco.ntere . 'iev , pc -
layers i grcCundwatr re :' L.

I :te evel m :,e -mn.-
fEtermined a:. e— 1 r -
Lnnascible dyr :s

r.d the interface , -



U samp.e w.. e s:areoo Teflon bailer
Presence of ::nrno :oriflrrned visually

° 5arnples of soil and rock
from drill hales wo, r;e ak€: os:.g fin c'rs, Sheloy tubes, split spoon

samplers, Denison samp1erm ara:: rLdisturbed samples will be
sealed in wax and di3turbei i in plastic or glass jars

and shipped to SWD L. .s:hec smple .. re eitner taken as discrete

samples cr as composLoes -:or ne oe: i rnts or throughout the length

of the sample, All 3ampe' w. .. re -ro a. Lye f the strata as
possible. ore that ontam..oate .s sed il n accordance with
Section .1. Grab sirnp..e c rH se:. ne collected using
stain1es teei corioq totes,
Ditches will ne sam e:i by or

discrete deptns and 1ep ra:.:'-

additiona.. samples w.. ::onsot ,,C saco re tested by the same lab

and a QA sample to be te1 PW :.: ' tor physical tests are given

in Table B 3

5 Sun soc te. ir amoles will be collected

directly :.ntc nbc samoling co e y So rntg ceviCes as a Kenerer

sampler or a plexiglass Van D o sarr.pie .- a e water samples are antic-

ipated at Plays :, wt.L:r. nt . r: e year Parameters to be
tested are lsteo tar..e

5,

will be an.ilyzed for ! cc araineer I

placed in pre—cleanec .caso w . tef
packed in ..ce—filled :oe nes ':i1t:ip1

night carroer to. SWD Lat IA
ment blanks anc repia:e .

will be described in toe el inu e3ted
distribution, moisture or.n en' denti' v
and cation exchange apactv
samples. .oil samples wo . . r
tion System. Derisit., permear ot. cil
samples. Eampies wo... re shir +

testing. Feplcates w' -ier :5 fl55Ot

sample inoc three port :ns ttrsk:. h :ee

pooprrat,e collection devices.
composite samples at

seirment, and rock samples
S . Samples will be

cc caps. The samples will be
h laboratory by bus or over—
nd rock consist of equip—

sediment, and rock samples
\oterbero limits, grain size

ctravrty, permeability, pH,
I. be determined on several
he Ur.r tied Soil Classofica—
o ravity require undisturbed
a contract laboratory for

IA'QC purposes by spitting a
from the sampler. The two



e FieL.a Screen.r
the degree of contaminat.
more extensive expl rai
sampling and testn.
protection and tranp

saint.

- or. ques give an indication of

ir- used to locate areas for

n€- the rower limIts of
—:rnne safety hazards for worker

air in a ramplrng : vc at1l O:gafl..
glass jar, which wi.., ce ov'-red w t En:
least 9O F br one : tw h urs A hE -

space in the lar wi :e es e w h Ea :
soil and the iena-th ,t warxru,o w: e
indicati r: 0± rese aD-c I

up in the fie ao ra t creen stie
of these analyses w.. :- :s: . ern
analysis are ti he

S:e
contain compounds wt- a ize f:on
survey is a systemat sam ,
and what it represerv i 5am 00 .

to obtain samp.es 01 h

laboratory ca z-- an Ct t
product, anc ne de

r.eadspace analysis tests the

; sample will be placed in a

warmed to a temperature of at
the warming period, the vapor

o es. The temperature of the

This test gives an

as :rirornatograph wi1 be set

-trnples for organics. Results

--ce samples for laboratory

iled -;oids in the soil may
nuwater oelow. A soil gas

-icerpretation of the soil gas

aced in the ground on a grid

ether on site or in the
Ia It. p Lulnes, the parer

-c. Nior o:.o.:
monitoring wi: a pr z- cc :et e
ionization detector, e ie' ;t S.

Safety Plan (SfHF-

:e- Protection. Air
tnt st ibie gas meter, or flame

he it.e Specifie Health and

5 9 ecoritamincitr

ri ng
barrels, rods anc tclsl wi cc eirr
prior to u.3e .r. each 0or1rc; e :h or:.
will be es';ab. shed - 0 JflL: itct -

gupment (augers, bits, core
r hot water pressure cleaned

decontamination station

r corriaor for the washing of



be bagged ani dispc:
discussed in Sectio-

day's samçllnq The iamp.n

containers, arid care wi. e
will be washed with rcn oh cta

hexane, :..n tha orde w- -

contane. s :ear fli S'
information; Pqulpme.rt ie-.t
signaturE of ne per 300 wr.

cleaning seal and nurrth)er.;;
cleaning or cross ccItaIroc.1t.
will be cleanec with Oit '-
heavilly c rntarnonate . :e
will be clanec as th s -r—d
a new pair of c.c•Ves ii - 0
the sampie;3 wo i wear sar.
each sampL.ng interv ea
disposed o ao -liscuse

5.; reens ssed in monitoring well

t c;-. - ontainers until use. These

:n blocks during assembly.
U; .o- e teci sections will be cleaned

ither sampling equipment

igo c.ean sampling equipment

n oeeds to be reused in that

me w e rnsported in sealed, clean
ro 3ir.naton. Sampling equipment

i. water, distilled water, and
'"a.ed back into clean

r.po -. railer with the following

urni a' e anc time cleaned, and

& ic-' The inclusion of toe

;pm ' 'w for the tracking r any

er s.-mp.es Purging equpment
f he purging equpment is

-oe I, .na air monitorong, it

a -- I the sampling crew will don

e person who actualy takes
- - n wii change them between

sed coves will be bagged and

_____ ____ - n e fcr water, sediment, and

soil be osed to jerifv t- tr.- aiap.. . ; -in; analytical techniques are

being perfcrmed proper C --s 3e ri one field and analyzed with

the field sam.es by h same lrcr ,A 3ames are analyzed by SWD Lab

to chec,c the performa'ice :. roo-rs ' .• t. ry. C samples required for

soils and hater samp - i- - . . u.pment blanks, and repli—

drillinc nd sampi.io. .. on'
member cf the drill nac'-w -.

each soil boring. he pe;s
gloves and wilL charge rrt-rn -

- - ' 'r wi oe collected. Each

g oves before beginning

. ne IXL. . wear disposable plastic
- c- ....;.o interval. Used gloves will

PCRA guidelines, as

We.i a5.0
construct:.on wii remain

materials wr.ll be p.aced n

If contact wItO the r--uni
with low udsong SOd. flO 0V -a'

0 Samp o_
will be cleaned at t.he en ni- or la
will be taker to the r.e e

5 - IC



cates. A samples .... .c . samples are entered into

the field journal. ca.. .Oj w.':. '.e .: a s:. cmpies and are described below.

:ac'.,, fIry r7ei blanKS consist of american

Society Testing Ma::s ASTM "voe.'. ea:ent water sealed into a sample

vial in :be field oc:a Tt b.. ak. :o opened again until it iS
received in the laborat or; ce a'e. I ' 1. be prepared for each
shipment cf water sanp...es Co v:l' al. of which are shipped in
the same ice cnest t : The .a: acr:iiv t.lanks measure cross

containinatior duririu soipmen rc or tarno 'r, soorces contacted during

shipment. They are analvec r Lat

_____ .iipment blanks for water or

soil sampoes wL. coss ::t Tye rch has been poured over or

througn ncn—dedicatec sam.i:. equpxteut ' a.xgers, knives, spoons, or

bailers. They Wlii — shpp r: he cc . ':h the associated samples

from the sxte. Equiomeno i'us .ie :-c md preserved in the same

manner a a water sample E 1...pment 0 ar ore the effectiveness of

equipment. decontamination F p.iprnent i.Lao . taken at a rate of 1 or

every 20 samples ar.c are ,i2. .oed ;"r he crosttuents as the associated

soil or water sample

eplicate samples or splits

are extra samp..es as cer ce as uSs:t.L rignal. They may consist

of a composite, or a secie t rao Sam ':om the same source. Every

tenth sample o takeo 0 :a - ne ' 'set of these replicates will

be sent. to SWI' Lab a. a' .- -'d sarnoe iro' . or t he contract laboratory,

and the ctner two sariro .ce :'erv' ': i..."tical lab as a field sample

and a QC sample, eaco at: np .,o:c -. To. cases where only suf-

ficient sample exist, ' . .' e' .fth sample is a duplicate.

This duplicate aiterl,a'r".s ' o eic tests will be done in

duplicate.

S A'Q.. n samples fo

physical test..no conis' s :t : I.: 't- sar:o cescribed in Section

5.10.1 .3,

5.11 Disposal RI L eo:a0c.. aStt . atc wc,. be derived from the

RFI activit.ies at Caxswei. AFt The mc:i. "i 'hat have the potential to

generate waste are sarrLp., . '. ' 1:001' .el installation, anO



groundwater sampir..c :ious nvestigations will be

utilized to assst, eterinoG o- it- tnat may be generated.
The RF qerierated wate f:.)n o iroic, 1.. installation will ce

managed as a soird e na oas rie ot be considered hazardous
waste. :t wi be c rarned ma- insure that the waste from
each sampling Oacata meoLin r -eparate from the other waste
until the results of roe sarnp. ng are :.e --. and an accurate determination

of the status of the waste ca. te mace - Worth District will be

responsible for maca ;ooo ne 9aste enera n; the investigation
activities unti. it s urnec ve. the o- -ecement. and operating contractor
for storage and dispsa and nantestr.g, -eeded, The waste will be
managed such that al Federa. and StatE re- . iti ns governing the disposal of
hazardous waste as lefLne] 4C :'R. Pa-- L--25 and 268) and non-

hazardous scird wast- w:i.i. be : we: . f the waste is transported

off site fri disposa ne malagemem: nc -- at .nj contractor and/or the

Carswe.l AFF wo be respoi:s e -. ro.e manifest



6.0 SAMPLE HANDLING AND TESTING.

6.1 Sample Numbering System. Sample numbers are assigned as follows:
CAFBss-hhhh-xaaa-bb

CAFBss refers to the site being investigated at Carswell Air Force Base,

hhhh is the well or boring number,

x describes the sample medium, where

1 = groundwater
2 soil or rock

3 — ditch sediment -

4 = playa sediment

5 = surface water,

aaa is the sample number,

bb is a QA/QC modifier, when needed, where

QA = a QA sample (split for SWD Lab)
QC a QC sample (split for contract lab)

TB travel blank

EB equipment blank.

6.2 Preparing Samples. A field laboratory may be established at

Carswell AFB. This lab could either be a mobile lab or a trailer in a fixed

location. The field laboratory will be used for reagent preparation, sample

filtering, sample preservation, equipment decontamination and cleaning,

labelling bottles, and doing paperwork. When samples are brought in from the

field, they are preserved according to Table B.1. They are then placed in the

ice chest in styrofoam inserts which have cutouts to accommodate the jars.

The styrofoam prevents breakage. The ice chest is filled with ice and the

chain of custody form and field data form are placed inside in a zip-lock

plastic bag placed on top of the ice. The ice is double bagged if the samples

are to be shipped by air. If the samples are to be shipped by bus, ice is

placed directly over the samples to allow for maximum cooling. The ice chest

is wrapped with nylon strapping and a seal is placed on the strapping. A

separate ice chest is used for each set of samples. All of the volatile

organics samples, however, are placed in one ice chest with a travel blank and

a separate COC. The samples are then delivered to the bus station. Samples

are always shipped on the day they are sampled.

6.3 Receiving Samples. After the ice chests are picked up from the bus

station, the samples are logged in, the COC is signed, and the samples are
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checked for breakage or leakage. The temperature of the ice bath is checked.

If the temperature exceeds 4°C or if any other problems are noted, this

information is recorded on the COC and the District office is notified of the

problem. Samples are repackaged and shipped to contract laboratories using

similar procedures as described in Section 6.2.

6.4 Laboratory Procedures. Laboratory analytical procedures come from

the following sources: U. S. Environmental Protection Agency (SW 846 and EPA—

600, refs. 13 and 11), Standard Methods (ref. 1). Analytical methods from

these sources are given in Table B—2. Quantitation limits are given in Tables

B-4 through B—9. Quantitation limits, however, are dependen on the

concentration of the components in the matrix to be analyzed. Calibration of

laboratory instruments will be performed according to manufacturer's

reconmendat ions.
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7.0 SAMPLE INTEGRITY. The quality of analytical data is suspect if the

integrity of the sample cannot be ensured. Integrity includes the procedures

and written records which, when taken together, verify that the sample is as

represented.

7.1 Security. Security involves procedures which ensure sample integ-

rity. Security is required until final disposal of the sample after labor-

atory analysis is complete. Aspects of sample security are discussed below.

7.1.1 Security of the Well. Each well will have a locking cap and

keys will be given out only to those who need them. CarswellAFB facility

access to the monitoring wells will be limited.

7.1.2 Security of the Sample in the Field. Samples, once taken,

will be in the possession of the sampling crew or locked in the field

laboratory. QA and QC samples will be taken, which, when analyzed, will also

document the integrity of the sample.

7.1.3 Security of the Sample in the Lab. Samples will be stored in

a secure area in the laboratory with limited access to authorized laboratory

personnel. Upon receipt of the ice chests, laboratory personnel will check

the temperature of the ice bath, the condition of the samples, and the

accuracy of the accompanying paperwork.

7.2 Custody. Custody consists of formal records which document

integrity. These records are described below.

7.2.1 Chain of Custody Form. The chain of custody form (COC) is a

record which describes the sample, the date and method of sampling, and the

analyses required. It has spaces for signatures of those receiving and relin-

quishing the samples. The form is normally signed by the sampler, the indiv-

idual preparing the samples for shipment, and the receiving individual at the

laboratory. A copy of this form is sent to the District office regularly.

The original COC is returned to the Fort Worth District in the hard copy

laboratory report, where it is placed on file. An example of this form is

given in Appendix A.

7.2.2 Laboratory Traffic Report. Samples which are sent from SWD

Lab to a contract lab are sent with this form. It is a laboratory chain of

custody form which gives the sampling date, the analyses to be performed and

the date the results are needed. Because various fractions of the sample

might be sent to several contract labs, the original COC cannot be used. The

traffic reports are also returned to the District in the hard copy laboratory

reports.
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7.2.3 Bill of Lading. A bill of lading (bus bill or airbill)

documents receipt of the samples by the carrier. It is not possible for the

carrier's representative to sign the COC since it is sealed in the ice chest.

Bills of lading are kept on file in the District Office.

7.3 Sample Tracking and Identification. Other than the items listed in

7.2, there is additional documentation which demonstrate sample integrity.

These are listed as follows:

7.3.1 Field Log Book. The field log book is a bound record, kept

by the water sampling crew, in which sampling information is recorded. It is

taken to the wells to record purging and sampling data, water levels, and

other items of interest. It is used in the field lab to record preservation

and preparation procedures for shipment. It is also used to record equipment

calibration and decontamination of sampling equipment. In case of concurrent

operations, sampling information will be transferred to the field log book in

the field lab. The information for the COC and field data form comes from the

field log book. The field log book is not the same as the field journal,

which is kept by the Field Manager.

7.3.2 Field Data Form. The field data form transmits necessary

information about the well to the lab. Field measurements such as pa, conduc-

tivity, and water levels as well as problems with the well or the sample are

noted on this form. An example is shown in Appendix A.

7.3.3 Sample Labels. Labels on each jar contain the well or boring

number, the sample number, preservation (if any), the analysis to be per-

formed, and the sampler's initials. Examples are provided in Appendix A.
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8.0 DATA REDUCTION, VALIDATION, AND REPORTING.

8.]. Analytical Data.

8.1.1 Field Data. Field data reduction will be performed in the

Fort Worth District Office. Data validation in the field is determined

primarily by making several readings (QC checks for reproducibility).

Periodic QA oversight is also a part of the validation process. The field

data is sent to the lab on the field data form and is returned to the District

in the hard copy lab reports.

8.1.2 Laboratory Data. Laboratory data are reduced at the contract

lab, which generates a laboratory report containing the analytical data and

field and lab QC. SWD Lab performs a QA validation and generates a atmunary

report, which is submitted to the HWM Section, where it is reviewed, then

submitted to the project staff. A sample QA validation form is given in

Appendix D. On this sample form, "laboratory contamination" will be retitled

"representativeness" and shall include evaluation of blanks and chain of

custody control. "QA/QC data comparison" will be retitled "Comparability" and

will include comparisons of the Government's QA samples to the QC dulicates.

Table B-].0 outlines the items which will be evaluated when the data is

evaluated. Laboratory deliverables include the following:

• analytical data, results of field and laboratory blanks, matrix

spikes, and matrix spike duplicates, surrogate recoveries, and field

splits, and COC forms;

• QA validation report;

• ASCII or DBASE format data files.

Calibration and internal standards information, raw data, and all instrumen-

tation graphs and traces will be available from the laboratory, if needed.

8.2 Technical Data. Technical data refers to data of several types,

such as groundwater flow calculations, stratigraphic maps generated from

geologic and geophysical field data, isopleth profiles of contaminants, and

statistical models. Technical data will be reduced, validated, and reported

by the project staff, and is subject to review by the HWM Section. Data

reduction involves the digitizing of plot data not already provided in graph-

ical form, and creation of computer disk files containing all information

related to the data forms listed above. Technical data reduction is discussed

in detail in the Data Management Plan.
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9.0 AUDITS. Audits, which are QA procedures designed to meet the data

quality objectives discussed in Section 4, are of two basic types as discussed

below. Table 9.1 gives the audit elements for the Carswell AFB investigation

and their frequency of implementation.

9.1 System Audits. A systems audit is a qualitative evaluation of all

components of a project to determine if each component is properly performed.

Systems audits are generally performed at the outset of investigations and

periodically during the life of a project. Systems audits for office and

fieldwork will be performed by HWM Section, and system audit! for laboratory
work will be performed by the MRD Lab. These audits consist primarily of site
inspections. Laboratory site inspection by MRD Lab is discussed in Section

3.4.3 and ER 1110—1—263 (ref. 8)

9.2 Performance Audits. Performance audits are quantitative evaluations

of the components of a project. These consist of audit samples to be checked

by D as a part of the laboratory validation process, QA replicates taken as

a part of the sampling process and analyzed by SWD Lab, and laboratory QA

procedures as specified by the analytical method.

TABLE 9.1 AUDIT ELEMENTS FOR CARSWELL AFB INVESTIGATIONS

Performed
Element By Frequency

laboratory site inspection MED Lab when laboratory is
selected and as often
as 18 months thereafter

field inspections HWM Sec monthly or more
frequently at first;
less frequently there-
after

technical data inspections HWM Sec as needed
laboratory check samples MED Lab when laboratory is

selected and as often
as 18 months thereafter

analysis of field replicates SWD Lab every 10 samples
laboratory QA summary report SWD Lab one for each laboratory

report
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10.0 CORRECTIVE ACTION.

10.1 Field Activities. Field activities which are improper will be

corrected as quickly as possible. The Field Manager will be responsible to

see that corrective action is initiated and documented whenever the error has

the potential to compromise the quality of the data being generated or

whenever there is a possibility that the error might be repeated. Corrective

action can also be initiated by personnel from HWM Section during site visits.

QA personnel will complete a trip report, which will be sent to the technical

manager through Chief, Geotechnical Branch. This report will document

problems and proposed corrective action. It will be a part of the permanent

project files. QA personnel will also make recommendations to the field crews

through the Field Manager who can give approval for immediate implementation.

10.2 Field Data. Corrective action for poor field data quality (as

determined by replicate measurements or prior expectation) consists of

remeasurement until successive readings agree within reasonable limits.

Examples of frequently made measurements and limits to which they should agree
include:

I pH — Measurements should agree within 0.02 pH unit.

• conductivity — Measurements should agree within 2 numbers of the last

significant digit.

• depth and water level measurements — Readings should agree within 0.01

foot.

If remeasurement is not successful, then instrument calibration and operation

and the user's technique will be evaluated.

10.3 Laboratory. Laboratory corrective action is described in the

analytical method for that analysis.
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MPENDIX A
FORMS USED IN YIELD SNPLING ACTIVITIES

TABLE OF CONTENTS

Ground-Water and Volatile Organinics Chain of Custody Form

Soil Chain of Custody Form

Soil Field Data and Geologic Form

Water Sample Field Data Forms

Sample Jar Labels and Custody Seals

Well Schematic
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MIPR# SWD L.B# CHEST# TEMP.

GROUND-WATER 11D VOLATILE ORGNICS SLE
CHAIN OF CUSTODY

U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, TX.

Location: Date:_________ Time:

Site: Boring No.

Proj. Engineer: Phone No.

CONTAINERS

Glass Plastic Vial Anther Chest No. Custody Seal#

PARAME TERS

Parameter Test Method *

*Contajners: [] = Plastic {} = Vials () = Amber II = Glass

CUSTODY RECORD

Relinquished by Received by Date Time



MIPR# SWD LAB# CHEST# TEMP.

CHAIN OF CUSTODY
SOIL SLES

U.S. Army Corps of Engineers
Fort Worth District, Fort Worth, TX.

Location: Date: Time:

Site: Boring No.________________

Proj. Engineer: Phone No.

CONTAINERS

Jars Sample No. (s) Total C/Seal
(3

No.

each)

PARAMETERS

PARAMETER TEST METHOD

CUSTODY RECORD

Relinquished by Received by Date Time



H.I. No.
i DIVISION

DRILLING LOG
INSTALLATION

1SHEET SHEETS

..PROJCCT ID. SIZE AND TYPE OF BIT
SHOWNII.

. LOCATION (CodM.t..,SIo.)
12. MANUFACTURERS DESIGNATION OF DRILL

5. DRILLING AGENCY

IS. TOTAL NO. OF OVER- DII1URBKO UNDITURBEO
BURDEN SAMPLES TAKEN

II. TOTAL NUMBER CORE BOXES

S. HOLE NO. (A. • . i

I. NAME OF DRILLER
Ii. ELEVATION GROUND WATER

I. DIRECTION OF HOLE

DVERTICAL DIHCI.1NED DES. FROM VERT.

$TARTO ICOPtTED
lS DATE HOLE

I
Ii. ELEVATION TOP OF HOLE

7. THICKNESS OF OVERBURDEN

S. DEPTH DRILLED INTO ROCK
IS. TOTAL CORE RECOVERY FOR BORING
II. SIGNATURE OF INSPECTOR

5. TOTAL DEPTH OF HOLE

ELEVATION

a

DEPTH

I
LEGEND

c

CLASSIFICATION OF MATERIALS(D,.c,j)
d

% CORE
RECOV-

CRY

BOX OR
SAMPLE

110.

L

REMARKS
I& .& I.. d.pth .1(D ilf

.a.tMJng'.tc.. it .Sgnitk.nt)
S

ENG FORM OUS EDITIONS ARE OBSOLETE
PROJECT — HOLC NO



WATER SAMPLES YIELD DATA lOAM

TELL MO: ______________ ZIOCAnOXS _______

CIG DIAMETER: - CIG Tm: -
RISER IL! VATION:

DEP?! TO VAT!! PROM TOP 07 _________

RAT! 07 *ZCZA!G!:

DEPTh TO IA?!! AT TIM! 07 IAMPLIMaS _______
WATER TABLE: ________ XZASV&ZWG DEVICE:

U: — ______ TIM!: ...... Tm: -
VI: __ __
CONDDC?IYXTY,aboa/c TIME: _s___ TYPE:

TUIDITYz

MOTES CONCWLING CONDITION 07 TILL, ODOR, COLOR, AND PROBLEMS

I

SAMPLE COLLECTOR:

PZ03Z CTS

SIT!:
______ DAT!: — L_r./uru_..L

TYPE 07 SAMPLES ________

CASING: - TIME: 5

TIM!:

cZZST# - C/ShALl - 3S PILLI

EEST# C/ShALl )S hILl



District

Proj ect_

Location

Hole No.

Sample No.

Depth_____

Date_______

Label for 40 ml Glass Vial - Liquids

DEPARTMENT OF THE ARMY (214) 767—2411
1 ., SOUTHWESTERN DIVISION1 CORPS OF ENGINEERS FTS 729—2411
_________ P0 BOX 36045, 4815 CASS STREET

DALLASI TEXAS 75235—8011

District_________________________ Project____________________________

Location_______________________ Date___________ Time

Hole No._______________________ Sample No. Depth________

Check One:

Extractable Organics — Metals ______TOX
(base/neutrals, acid ______Phenols ______Other
and Pesticide) ______Cyanide ___________

_________Volatile Organics ______TOC __________

Has Sample been Preserved? Yes _________No

Remarks

Sampler's Signature________________________________________________

Label for 1 Liter Glass Container - Solids and Liquids



2" x 5 STEEL POST(4)

Sr P1Y1IVE CASING
w/cOVER & ICcK

Vfl CAP

4'x4' 4N Q(JE

G(yr

I.D. SCR 40 P,V BLJNK
PIPE SLUSH JOINTS

TEAD 3OWr

LD. Pt PRESLCrrD
(.Oio slot size)
120 — #40 S SJFT

U.S. ARMY



APPENDIX B
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Sample Containers, Preservation, and Preparation
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Maximum Holding Times and Analytical Methods
for Soil and Water B—3

Method Source for Physical Tests B-5

Required Quantitation Limits for Volatile Analyses
in Soil and Water 8-6
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Analyses in Soil and Water 8—8
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Analyses in Soil and Water B12
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Table B.9

8-10
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conductivity

temperature

pesticides/PCBs

counon anions

cyanide

metals

hexavalent Cr

alkalinity,
carbonate,
bicarbonate,
total hardness,
TDS, TSS

CONTAINERS, PRESERVATION,

SIZE AND TYPE # OF
OF CONTAINER CONTAINERS

40 m.1. glass vial 3

liter amber glass 2

AND PREPARATION FOR WATER SMPLES

METHOD OF
ICE PRESERVATION

Y no head space

Y rio head space, air
bubbles, or agitation

field test

field test

field test

1. N NaOH to pH >12

nitric acid to pH <2

hydrochloric acid to pH <2

sulfuric acid to pH <2

sulfuric acid to pH <2

no head space

sulfuric acid to pH <2

Y nitric acid to pH <2

Y

TABLE B. 2. SAMPLE

PARAMETER

volatiles
sernivolatiles

pH ½ pint

½ pint

½ pint

liter

liter

liter

liter

liter
liter

glass

glass

glass

amber glass

glass

plastic

plastic
plastic

plastic

N

N

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

SOD

TRPH

TOC

COD

dioxin! furan

nitrate/nitrite

radiometrics

high explosives

1

1

1

2

1

1

1

1

1

1

2

2

1

1

1

1

2
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40 ml glass vial

liter glass

liter amber glass

liter plastic
or glass

liter glass

liter amber glass



Volatiles
basic scan
TCLP
additional compounds
tetrahydrofuran
4,4' -dimethylforaxnide
methanol
ethyl acetate
isopropanol
propano].
dimethyl sul foxide
MTBE

Sw— 846
SW— 846

Sw—846
SW—846
SW—846
SW—8 46
SW— 846
SW— 846
SW—846
SW—84 6

8240
1311/8240

8015
8015
8015
8015
8015
8015
8000
8020

Semivolatiles
basic scan
TCLP
in water
in soil
additional compounds

4,4' —methylene bis
o-chloroaniline)

Pesticides/PCBs
basic scan
TCLP
in water
in soil

TRPH
Metals

arsenic
mercury in soil
mercury in water
selenium
hexavalent chromium
others
TCLP

Common Anions
chloride
phosphate
fluoride
sulfate
sulfite
nitrate/nitrite

Cyanide

7 days 40 days
14 days 40 days

SW— 846
SW—8 46

SW—8 46

SW—846
SW—84 6

7 days 40 days
14 days 40 days

28 days EPA—600

8270
1311/8270

8080
1311/8 080

418.1

TABLE 5.2 IXIMUM HOLDING TIMES AND ANALYTICAL METHODS IN SOIL AND WATER

PARAMETER EXTRACTION ANALYSIS
ANALYTICAL METHOD

REFERENCE METHOD #

14 days

modified 8270

6 months SW—846 7060
28 days SW—846 7470
28 days SW—846 7471
6 months SW—846 7740

24 hours SW—846 7196
6 months SW—846

Sw—846
6010
1311/6010 etc.

28 days SW—846 9250
28 days EPA—600 365.2
28 days EPA—600 340.2
28 days SW—846 9038
28 days EPA—600 377.1
14 days EPA—600 353.2
14 days EPA—600 335.2
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EPA—600 reference 11
SW—846 reference 13

TABLE B .2 (CONT.) MAXIMUM HOLDING TIMES AND ANALYTICAL METHODS IN SOIL AND
WATER

ANALYTICAL METHOD
PARAMETER EXTRACTION ANALYSIS REFERENCE METHOD #

Radiometrics 6 months
gross alpha and beta SW-846 9310
radium 223, 224, 226 SW—846 9315
strontium 89 STAND 7500—Sr
cesium 134 STAND 7500—Cs

Alkalinity, md. car— 14 days EPA—600 310.1
bonate and bicarbonate

total phosphorus 48 hours EPA-600 365.4
Total dissolved solids 7 days EPA—600 160.1
Total suspended solids 7 days EPA-600 160.2
BOD — 5 day test 6 hours EPA—600 405.1
Total organic carbon 28 days SW—846 9060
Chemical oxygen demand 28 days EPA-600 410.1
High explosives
in water 7 days 40 days SW—846 8330*
in soil 14 days 40 days SW—846 8330*

Dioxins/Furans 7 days 30 days SW-846 8280
PH ixmnediate SOP 2.2
Conductivity immediate SOP 2.2
Temperature ixxmediate SOP 2.2

* Different methods exist for each HE.

STND
SOP

single method for all HE. See discussion in Section 6.4.

reference 1
reference 10

Tulsa District is researching
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TABLE B .3 METEOD SOURCE FOR PBYSICAL TESTS

TEST METROD SOURCE

Clay mineralogy ASTM D4647
Grain size ASTM D421, D422, D1140
Atterberg limits ASTM D4318
Specific gravity ASTM D854
Triaxiaj. permeability EM—111O—2—1906
Moisture content ASTM D2216
Density ASTM D2937
Cation exchange capacity AGRI Method 5A

ASTM reference 2
AGRI reference 9
EM reference 7
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TABLE B.4 REQUIRED QUANTITATION LIMITS FOR VOLATILE ANALYSES IN SOIL AND
WATER

LOW-LEVEL
WATER SOIL/SEDIMENT

PARAMETER (ugh) (ug/kg) PROCEDURE

Chioromethane 10 10 basic 8240 scan
Bromomethane 10 10
Vinyl chloride 10 10
Chloroethane 10 10
Methylene chloride 5 5
Acetone 10 10
Carbon disulfide 5 5

1,1—dichloroethane 5 5

1,1—dichioroethene 5 5

cis—1,2—dichloroethene 5 5

trans—i, 2—dichioroethene 5 5

Chloroform 5 5

1,2—dichioroethane 5 5
a

2-butanone (MEK) 10 10 a

1,1,1—trichloroethane 5 5 a

Carbon tetrachloride 5 5 a

Vinyl acetate 10 5 a

Bromodichloromethane 5 5 a

1,2—dichioropropane 5 5 a

Trichioroethene 5 5

Dibromochloromethane 5 5 a

1,1,2—trichioroethane 5 5 a

Benzene 5 5 a

trans—1,3—dichloropropene 5 5 a

4—methyi-2—pentanone 10 10
2—hexanone 10 10
Tetrachioroethene 5 5 a

Toluene 5 5 ii

1,1,2,2—tetrachloroethane 5 5 a

Chlorobenzene 5 5

Ethylbenzene 5 5 a

Styrene 5 5 a

Xyienes (total) 5 5 a

Acrolein ? a

Acrylonitrile 10 10 a

Dibromomethane 5 5 a

Dichlorodifluoromethane 5 5

1,4—dichloro—2—butene 10 10

Ethyl methacrylate 5 5 a

i,2,3—trichloropropane 5 5 a

Dichloromethane 5 5 a

lodomethane 10 10 1t

Trichiorofluoromethane 5 5 a
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TABLE B.4 REQUIRED QUANTITATION LIMITS FOR VOLATILE ANALTSES IN SOIL AND
WATER

LOW-LEVEL
WATER SOIL/SEDIMENT

PARAMETER (ugh) (ug/kg) PROCEDURE

Tetrahydrofuran 100 100 additional compound
4,4—dimethylforamide 100 100
Methanol 50 50
Ethyl acetate 50 50

Isopropanol 50 50

Propanol 50 50
Dixnethylsulfomide 100 100

Medium soil/sediment quantitation limits are equal to 125 times the low
soil/sediment quantitation limits.
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TABLE B.5 REQUIRED QUANTITATION LIMITS FOR SEMIVOLATILE ANALYSIS IN SOIL AND
1OTER

LOW LEVEL
WATER SOIL/SEDIMENT

PARAMETER (ugh) (ug/kg) PROCEDURE

Phenol 10 330 basic 8270 scan
Bis(2—chloroethyl) ether 10 330
2—chiorophenol 10 330
1,3—dichlorobenzene 10 330
1,4—dichlorobenzene 10 330
Benzyl alcohol 10 330
1,2—dichlorobenzene 10 330
2-methyiphenol 10 330
Bis(2—chloroisopropyl) ether 10 330
4—methyiphenol 10 330
N—nitrosodi—n—propylaxnine 46 1600
Hezachioroethane 10 330
Nitrobenzene 10 330
Isophorone 10 330
2—nitrophenol 10 330
2,4—dimethyiphenol 10 330
Benzoic acid 50 1600
Bis(2—chloroethoxy) methane 10 330
2,4—dichiorophenol 10 330
1,2,4—trjchlorobenzene 10 330
Naphthalene 10 330
4—chioroaniline 10 330
Hexachloro—1,3—butadiene 10 330
4 —chioro— 3 —methyiphenol
(para—chloro—meta—cresol) 10 330

2—methylnaphthalene 10 330
Hexachiorocyclopentadiene 10 330
2,4,6—trichiorophenol 10 330
2,4,5—trichiorophenol 50 1600
2—chloronaphthalene 10 330
2—nitroani].ine 50 1600
Dimethyl phthalate 10 330
Acenaphthylene 10 330
2,6—dinitrotoluene 10 330
3—nitroaniline 50 1600
Acenaphthene 10 330
2,4—dinitrophenol 50 1600 "

4—nitrophenol 50 1600
Dibenzofuran 10 330
2,4—dinitrotoluene 10 330
Diethyl phthalate 10 330
4—chiorophenyl phenyl ether 10 330
Fluorene 10 330
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TABLE B.5 (CONT.) REQUIRED QUANTITATION LIMITS FOR SEMIVOLATILE ANALTSES IN
SOIL AND WATER

WATER
LOW LEVEL

SOIL/SEDIMENT
PARAMETER (ugh) (ug/kg) PROCEDURE

4—nitroaniline 50 1600 basic scan
4,6—dinitro-2—methylphenol 50 1600
N-nitrosodiphenylamine 10 330
4-bromophenyl phenyl ether 10 330
Hexachlorobenzene 10 330
Pentachioropheno]. 50 1600
Phenanthrene 10 330 ht

Anthracene 10 330
Di—n—butyl phthalate 10 330
Fluoranthene 10 330
Pyrene 10 330
Butyl benzyl phthalate 10 330
3,3'—dichlorobenzidine 20 660
Benzo(a)anthracene 10 330
Chrysene 10 330
Bis(2-ethylhexyl)phthalate 10 330
Di—n—octyl phthalate 10 330
Benzo(b)fluoranthene 10 330
Benzo(k)fluoranthene 10 330
Benzo(a)pyrene 10 330
Indeno(1,2,3—cd)pyrene 10 330
Dibenz(a,h)anthracene 10 330
Benzo(g,h,i)perylene 10 330
1—chloroanaphthalene 10 660
3—methyiphenol 10 330
diphenylaxnine 20 iooo
1,2—dipheny].hydrazine 50 1600 a

4,4'—methylene bis 20 1300 aditional compound
o—chloroaniline)

Mediwa soil/sediment quantitation limits are 60 times the low
soil/sediment quantitation limits.
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TABLE B.6 REQUIRED QUANTITATION LIMITS FOR PESTICIDE ANALYSES IN SOIL AND

WATER

LOW-LEVEL
WATER SOIL/SEDIMENT

PAR7NETER (ugh) (ug/kg) PROCEDURE

Aidrin 0.4 63.2 basic 8080 scan

alpha—BHC 0.3 47.4
beta—BRC 0.6 94.8
delta—BHC 0.9 142.2

gana—BMC 0.4 63.2
Chiordane 1.4 221.2

4,4'—DDD 1.1 173.8

4,4'—DDE 0.4 63.2

4,4'—DDT 1.2 189.6
Dieldrin 0.2 31.6
Endosulfan I 1.4 221.2
Endosulfan II 0.4 63.2
Endosulfan sulfate 6.6 1042.8
Endrin 0.6 94.8

Endrin aldehyde 2.3 363.4

Heptachior 0.3 47.4

Heptachior epoxide 8.3 1311.4

Methoxychior 18 2844

Toxaphene 24 3792
Arochlor—1018 1 158
Arochlor—1221 1 158
Arochlor—1232 1 158
Arochlor—1242 1 158
Arochlor—1248 1 158
Arochlor—1254 1 158
Arochlor—1260 1 158
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TABLE B.7 REQUIRED QUANTITATION LIMITS FOR INORGANIC AND OTHER ANALYSES IN
SOIL AND WATER

PARAMETER WATER SOIL/SEDIMENT
(mg/i) (mg/kg)

metals

Arsenic 0.01 2
Barium 0.2 40
Cadmium 0.005 1
Chromium 0.01 2
Lead 0.005 1

Mercury 0.0002 0.1
Selenium 0.005 1
Silver 0.01 2

Beryllium 0.005 1
Calcium 0.01 2
Iron 0.3 60
Magnesium 0.03 6
Manganese 0.05 2
Potassium 0.1 5
Sodium 0.5 100
Zinc 0.02 10

conunon anions

Chloride 1
Fluoride 0.1
Sulfate 1 1
Sulfite 2 2
Phosphate, total as P 0.05
Nitrate/nitrite 0.1 0.1

limnological parameters
Total dissolved solids 10
Total suspended solids 10
SOD — 5 day test 30
Phosphorus, total 0.05
Chemical oxygen demand 5
Total organic carbon none estab.

Cyanide, total and amenable 0.02 1
Carbonate 10
Bicarbonate 10
Total hardness 10
Alkalinity 10 100
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TABLE B. 8 REQUIRED QUANTITATION LIMITS FOR DIOXIN AND FURX4N ANALTSES IN SOIL
AND WATER

PAR.METER WATER SOIL/SEDIMENT
ugh ug/kg

Heptachlorodibenzo—p-dioxin (HKPCDD) 0.2 2
Heptachlorodibenzo—furan (HPCDF) 0.2 2
Hexachlorodibenzo-p-dioxin (HXCDD) 0.2 2

Hexachlorodibenzo-p—furan (HXCDF) 0.2 2
Oct achlorodiberizo—p-dioxin (OCDD) 0.2 2
Octachlorodibenzo-p—furan (OCDF) 0.2 2
Tetrachlorodibenzo—p-dioxin (TCDD) 0.2 2
Tetrachlorodibenzo—furan (TCDF) 0.2 2
2,3,7, 8—tetrachlorodi.benzo—p—diox±n (HXCDD) 0.2 2
2,3,7, 8—tetrachlorodibenzo—furan (HXCDF) 0.2
Pentachlorodibenzo—p—dioxin (PCDD) 0.2 2
Pentachlorodibenzo—furarx (PCDF) 0.2 2
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TABLE 2.9 VALIDATION REPORT CHECK SHEET

ITEM DQO*
ACCEPTABLE

PARAMETERS FREQUENCY RESULTS

ANALYTICAL PARAMETER
analytical method C all each analysis as specified on

COC or Table 5-2
holding time P,A,R all each analysis see Table 5—2
quantitation limit P,A,R all each analysis see tables B-4

to 8-9
matrix spike A all 1/batch or 5% see SW—846
matrix spike dup P all 1/batch or 5% see SW—8468
relative % difference P all 1/batch or 5% see SW-8468
method blank B. all representative clean
surrogate recovery A organics each analysis

- see SW—846

QC DUPLICATE (SANE LAB) P all 10% or 1/batch water, 100%
soil, 400%

QA DUPLICATE (OTHER LAB) C all 10% or 1/batch water, 100%
soil, 400%

TRIP BLANK R volatiles 1 per ice chest clean
with volatiles

EQUIPMENT BLANK R all 5% clean

CHAIN OF CUSTODY FORM R 1 per container
filled out correctly no missing or

incorrect info
see Table B—i

signatures no lapses in
custody

FIELD DATA FORM B. 1 per sample/well
filled out correctly no missing or

incorrect info
purge and sampling time < 24 hr lapse

* Data Quality Objective: P= precision, A = accuracy,
R = representiveness, C comparabi
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Appendix C

Quality Assurance Project Plan



ER 1110—1—263
1 Oct 90

(SAMPLE FORMAT)
LAB NO.

DEPARTMENT OF THE ARMY
________________ DIVISION, CORPS OF ENGINEERS

DIVISION LABORATORY

(city) (state) (zip)

Subject: Chemical Quality Assurance Renort

Project:
Intended Use:
Source of Material:__________________________________________

Submitted by:
Date Sampled:
Method of Test or Specification:

Date
See attached

Received:_________________
Tables 1 -

References:

—— REMARKS ——

1. CONTRACTOR DATA EVALUATION: (General comments)

a. ACCURACY:

b. PRECISION:

c. LABORATORY CONTMINATION:

2. QA/QC DATA COMPARISON:

3. OTHER PROBLEMS:

4. CORRECTIVE ACTION:

Submitted by:

Director, Laboratry
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RCRA Facility Investigation/Remediation Plan
Removal Of Buried Drums

SWMTJ No. 62, Landfill No. 6
Carswell Air Force Base, Texas

1.0 PURPOSE

1.1 This RFI Investigation/Remediation Plan is prepared for SWMU No. 62,

Landfill No. 6, in response to the RCRA Permit, Part B, Number HW60289, issued

to Carswell Air Force Base (AFB) by the Texas Water Commission (TWC), dated 7

February 1991. This plan is to be implemented if possible buried drums are

located by the magnetometer survey.

1.2 The contractor shall initially excavate and temporarily store the suspected

buried drums and contents if any, and store any soils from the excavations that

are determined to be conthminated. Upon determining the disposal options of the

drums and contents and the remediation options for the soil based upon the

contamination characteristics, the contractor shall properly dispose and/or

remediate the waste per all applicable TWC, TACB, EPA and DOT regulations (49

CFR 100 and 172).

2.0 SITE DESCRIPTION

2.1 Landfill No. 6 was operated from about 1975 until 1978. The site is

approximately 1 acre in size and is located between the golf course and the

flightline perimeter road (Figure D-1).

2.2 Landfill No. 6 was originally a gravel pit used for base construction activities.

After the gravel had been removed, the site was used for the burial of construction

rubble, trees, and miscellaneous trash. Several drums of hydraulic fluid were

D-1



SITE PLAN
SWMU NO. 62, LANDFILL NO. 6

FIGURE D-1
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reportedly buried in a centrally located pit used for the collection of groundwater.

Due to the proximity of Landfill No. 6 to the flightline shops, it is possible that

small quantities of other hazardous materials may be buried there.

2.3 The estimated locations of the buried drums has been determined by the

magnetometer survey.

2.4 The adjacent structures near the site are Bldgs 1060 and 1027. Bldg 1050 is

located NW of the site and utilized as a maintenance hangar. Bldg 1027 is located

NW of the site and is used as a corrosion control facility.

3.0 SCOPE: Contractor's efforts shall include the following:

3.1 Contractor shall uncover, drain and remove all buried drums at SWMU No.

62. It is suspected that the drums contain hydraulic fluid from a previous

background records search (CH2M Hill, 1984). The excavated drums and their

contents will be temporarily secured and stored on site until final disposal.

3.2 Soil resulting from the excavation shall be tested to determine potential

contnmination. Any soil determined to be conthmiiiated through laboratory

analysis shall be remediated.

3.3 The contractor shall utilize soil from an off base location as a source for

additional backfill for the excavations resulting from removal of the UST and

buried drums, if required.

4.0 TASKS

4.1 GENERAL SPECIFICATIONS
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4.1.1 The contractor will furnish all labor, tools, materials, transportation,

laboratory services and equipment to accomplish the above scope.

4.1.2 The contractor shall implement all the necessary safety precautions during

preparation for and during removal of the drums and during transportation of the

drums and contents. A Site Specific Health and Safety Plan shall be developed in

accordance with 29 CFR 1910.120 and EM 386-1-1, US Army Corps of Engineers

Safety and Health Requirements Manual. This plan shall define emergency

procedures, discuss any hazards that could be encountered during performance of

this scope of work, address accident prevention and present appropriate action

levels for any contaminant likely to be encountered.

4.1.3 All such work shall be accomplished in accordance with federal and state

requirements as well as accepted safety standards. The contractor will obtain all

applicable permits before beginning any work. The contractor will conduct all

work consistent with Carswell AFB Base Fire Marshal requirements.

4.1.4 The contractor, subcontractors, and their employees responsible for the

drum removal shall be fmi1iar with all applicable safety rules and regulations.

4.2 TECHNICAL SPECIFICATIONS FOR REMOVAL OF BUlLIED DRUMS

4.2.1 The contractor shall initially excavate an adequate amount of soil to uncover

the top of each buried drum. He will then cut an opening in the top of the drum

and remove as much of the liquid remsining in the drum as possible and store it

in an appropriate container. The opening in the top of the drum will not be made

using flame or spark producing equipment. After the liquid is removed the soils

around the drum shall be excavated as required to remove the drum. Excavation

around the drums shall be kept to the minimum —mount required for removal of

the drums.
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4.2.2 Excavated soils shall be screened for volatile organics using either a Flame

Ionizing device or Photo Ionizing Device and stockpiled into two separate piles

based upon either a positive or negative results. Stockpiles shall be located onsite

only at work area locations designated by the Contracting Officer. The stockpiled

soils may be used to backfill the excavation, if they are free of contamination. All

open excavations shall be protected by barricades and warning signs.

4.2.3 Drainage controls shall be provided around the stockpiles and open

excavations to prevent run-onlrun-off contamination. Stockpiled soils shall be

enveloped in plastic ("visqueen") liners or equivalent at the end of each work day

and at the threat of precipitation. The liner material shall be compatible with

hydraulic fluid.

4.2.4 The contractor shall excavate around each drum to uncover it for removal.

Before removal from the excavation, the contractor shall seal all accessible holes.

Once the drum is removed from the excavation it shall be placed in an oversized,

salvage drum.

4.2.5 The contractor shall contain spills or drips to reduce the contamination

during removal.

4.2.6 The contractor will transport the excavated drums and the containers

holding the liquid removed from the excavated drums from the site within a

period of 24 hours after removal of the last drum. The contractor will obtain prior

approval for longer on-site storage from the Contracting Officer if required. The

drums and their contents shall be properly disposed in accordance with all

applicable Federal, State and local regulations.

4.2.7 The drums shall be secured on a truck for transportation to the final

disposal location. Drums shall be transported in accordance with all applicable
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TWC, EPA and DOT regulations (49 CFR 100 and 172).

4.2.8 Excavations resulting from removal of the drums shall be backifiled using

materials stockpiled from the excavation of the drums if they are determined free

of contamination. Backfllling material required in excess of that available at the

site shall be provided by the contractor from an off site location. The excavation

shall the backfllled to a point 6-inches above original grade at the center of the

excavation and slope to drain toward the edges. Backfill material shall be suitable

earth or granular material free from organic materials and which can be

compacted to the density specified.

4.2.8.1 Backfill material shall be placed and compacted in layers of approximated

12 inches in thickness and smoothed into corners of the backfllled area before the

next layer is placed.

4.2.9 Remove debris and rubbish from the site daily. Do not allow it to

accumulate onsite. Remove and transport debris in a manner as to prevent

spillage on streets or adjacent areas. Any debris or material spilled or deposited

on the streets shall be cleaned up the day the spill occurs. Disposal of all debris

and rubbish off base will be the contractors responsibility.

4.3 TECHNICAL SPECIFICATIONS FOR HANDLING OF EXCAVATED

SOILS

4.3.1 The contractor shall mirlimi7e the amount of soils excavated for removal of

the UST and the buried drums. The soils shall be stockpiled on site as noted

above. The soils will be tested by the contractor for the parameters listed at Table

D-1. Uncontaminated soils will be used as backfill for the excavations.

Contaminated soils shall be remediated on site when practical. The remediation

or disposal method shall be based on the soil contamination type and
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concentration. The contracting officer shall approve the method of remediation.

4.4 TESTING

4.4.1 SOIL: During excavation soil shall be screened for volatile orgarncs by

using either a Flame Ionizing Device of a Photo Ionizing Device and placed on a

plastic ("visqueen") surface adjacent to the site. The soil shall be separated and

stockpiled based upon the screening as either "contaminated" or "non-

contaminated". The "non-contaminated" soil will be allowed to stabilize for a

period of not less than 24 hours. After this time soil samples will be drawn per

the quality control plan at Appendix B of the work plan. One sample per each

fifty cubic yards of soil will be drawn. The soil will be tested for the parameters

listed in Table D-1.

4.4.2 DRUMS: All drums shall be drained prior to removal from the site. Prior

to disposal, each drum contents shall be tested by the contractor to verify their

contents. Samples shall be drawn per the Quality Assurance Project Plan at

Appendix C of the work plan.

4.5 QUALIFICATIONS OF CONTRACTOR The contractor and all

subcontractors shall certify that they possess the appropriate skills, experience
and competence to conduct the work specified herein. The contractor shall comply

with all state and federal licensing and certification requirements, if applicable.

All work shall be completed in a manner that minimizes the possibility of any

threats to human health and safety or the environment.

4.6 APPLICABLE STANDARDS: All work performed under this contract shall

be in compliance with all federal and state regulations including, but not limited

to, 40 CFR Parts 250, 261, 262, and 280, title 31 TAC Chapters 287, 313 and 334,

the Uniform Fire Code, USEPA Publication SW-846 Test Methods for Evaluating
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Solid Waste, Physical/Chemical Methods, and USEPA 1979 Chemical Analyses of

Water and Wastes. The work shall also be conducted in accordance with the

American Petroleum Institute publication 1628, the National Fire Protection

Association (NFPA) 329 Recommended Practice of Handling Underground Leakage

of Flpmmable and Combustible Liquids.

5.0 SPECIAL CONSIDERATION: The contractor shall, without additional

expense to the Government, be responsible for obtaining any necessary licenses

and permits, and for complying with any Federal, State, and local laws, codes, and

regulations applicable to the performance of the work at SWMU No. 62.

6.0 SAFETY: The contractor shall implement all the necessary safety

precautions during the preparation for and removal of the drums during the

transportation of the drums and drum contents. A Site Specific Health and Safety

Plan shall be developed in accordance with 29 CFR 1910.120 and EM 385-1-1, US

Army Corps of Engineers Safety and Health Requirements manual. This plan
shall define emergency procedures, discuss any hazards that could be encountered

during the performance of work, address accident prevention and present
appropriate action levels for any conthminant likely to be encountered. The

Health and Safety Plan must be forwarded to Contracting Officer NLT 10 working

days prior to the start of work for approval. The approved Health and Safety Plan

will become an appendix to this document.

7.0 SCHEDULE OF WORK: The work shall commence within 60 days from

completion of the magnetometer survey. The contractor shall provide a work

schedule to the Contracting Officer NLT 10 work days prior to commencement of

work. The contractor shall, at the same time, forward a second copy to TWC,

District 4, 1019 N. Duncanville Road, Duncanville, Tx., 75116-2201.

8.0 SITE INSPECTION: The contractor shall prepare a schedule of work and
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submit it to the Contracting Officer NLT 10 work days before commencement of

work. A copy of the schedule of work shall be forwarded to TWC, District 4 as per

paragraph 8.0 above to facilitate scheduling site inspections by TWC as required.

TWC should contact Carswell Air Force Base, Environmental Coordinator,

telephone (817) 782-6277, NTIT three working days prior to the inspection to

coordinate access to the site.

9.0 COMPLETED INVESTIGATION: The contractor shall submit 6 copies of a

complete InvestigationfRemediation Report within 90 days after completion of
work. The report will address results of all inspections, observations, evaluations

and sampling events conducted as a part of the investigationlremediation along

with all applicable drawings and cross sections. The contracting officer shall

forward three copies of the report to the Texas Water Commission.
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SOIL TESTING PARAMETERS

Volatile Organics EPA Method 8240

Metals
Arsenic EPA Method 7060
Barium EPA Method 6010
Cadmium EPA Method 6010
Chromium EPA Method 6010
Lead EPA Method 6010
Mercury EPA Method 7471
Nickel EPA Method 6010
Selenium EPA Method 7740
Silver EPA Method 6010
Zinc EPA Method 6010

Oil and Grease EPA Method 9071

Total Petroleum Hydrocarbons EPA Method 9071

Table D-1
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